THURSDAY, APRIL 25, 1895. 


CONTROVERSIAL GEOLOGY. 


Collected Papers on some Controverted Questions of 
Geology. By Joseph Prestwich, D.C.L. (Oxon), F.R.S., 
F.G.S., Corr. Inst. France (Acad. Sci.) ; Acad. 
R. Lyncei, Rome; Imp. Geol. Inst., Vienna; Acad. 
Roy., Brussels; Amer. Phil. Soc. Philad.; &c. 
(London : Macmillan and Co., 1895.) 

“ dan respect to the main facts of Geology, we 

geologists are in general of one opinion, but 
with respect to the explanation of many of those facts, 
we hold very divergent opinions.” In these opening words 
of his preface, the author explains and justifies the publi- 
cation of this collection of essays. Prof. Prestwich’s 
position, as the acknowledged doyen among British 
geologists, demands that these articles—the latest fruits 
of his ripe experience—should receive the most thought- 
ful consideration from his fellow geologists ; but, quite 
apart from the position and authority of their author, 
all of the memoirs included in this volume are of the 
greatest value as contributions to science ; and in reading 
them it is difficult to say whether we are more impressed 
by the wealth of knowledge or the literary grace which 
they display. 

The key-note of the volume is struck in the first 
article, “ The Position of Geology—a Chapter on Uni- 
formitarianism,” published in the Nineteenth Century 
of October 1893. In this short and admirably written 
essay, the author clearly defines his own attitude with 
respect to the doctrine of uniformity. He credits most 
English geologists with a belief in an absolute uniformity 
both in kind and degree, while he and many continental 
geologists, who fully accept uniformity £cnd, altogether 
reject the notion that the actions going onat the present 
day can be accepted as measures of the rate of similar 
changes in the past. We cannot help thinking, however, 
in reading this essay, that the issue is not quite so simple 
as the author implies. The strictest uniformitarian would 
never maintain that no action that has taken place in past 
geological times could possibly have exceeded in violence, 
or in the effects produced by it, the phenomena which 
we may have happened to have witnessed during that 
century or two, in which systematic studies of terrestrial 
changes have been carried on. In 1783 a volcano in 
Iceland threw out lava having a volume equal to that of 
Mont Blanc ; and in 1883, another volcano in the Sunda 
Straits projected materials to the height of sixteen miles 
into the atmosphere. Now no geologist would maintain 
that there could not possibly have occurred, in the long 
periods of the past, more violent eruptions than these. 


The uniformitarian only asks that in the explanation of | 


the past we confine ourselves to operations of the same 
order of magnitude, as those now occurring upon the 
earth. We should be surely justified, for example, in 
asking for very definite evidence that in past timesa 
single geological eruption had thrown out materials equal 
to the volume of the whole Alpine chain, or that another 
had projected materials to the height of 150 miles. Ifa 
gorge can be shown to have been cut by an existing river 
in 1000 years, it would hardly be legitimate to infer thata 
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similar gorge was cut in ten years by a river of:100 times 
the volume, unless at the same time it were shown that 
there were very strong reasons for believing that rivers of 
the proportions assumed actually existed in the past. 

Prof. Prestwich puts what he conceives to be the 
position of the uniformitarians in the following simile :— 
“What if it were suggested that the brick-built pyramid 
of Hawara had been laid brick by brick by a single 
workman? Given time, this would not be beyond the 
bounds of possibility. But nature, like the Pharaohs, had 
greater forces at her command to do the work better and 
more expeditiously than is admitted by the uniformi- 
tarians.” Wecannot accept the parallel as a just one. 
Large brick structures are not at the present day erected 
by a single bricklayer, and the historian—who is equally 
uniformitarian in his practice with the geologist—does 
not feel called upon to suggest any such improbable 
origin for a pyramid. But if, on the contrary, it were 
asserted that the pyramids are so vast that they must 
have been erected by a race of beings of larger stature 
and greater physical strength than the men of the pre- 
sent day, a position would be taken up similar to that of 
the opponents of a rational uniformitarianism. The 
historian justly asks that before such a view be accepted, 
it shall be shown that the work of pyramid-building 
could not be performed by ordinary men working in 
sufficient numbers for a long period of time. Nor would 
the historian be very greatly concerned if it were argued 
that by ordinary men such a task of pyramid building 
might extend over several reigns, or would even require 
centuries for its accomplishment. Every historian, in 
fact, takes up the same attitude as the uniformitarian 
geologist when he refuses to credit the men of bygone 
ages with gigantic stature, prodigious strength, abnormal 
wisdom, or extraordinary longevity. 

While, however, we demur to the principles and ideas 
ascribed by the author of this volume to the uniformi- 
tarians, we gladly accept his work as an additional proof, 
if such were required, that old-fashioned “catas- 
trophism” in geology is now quite extinct. More than 
this, we think that the protests and cautions of so 
distinguished and able a reasoner as Prof. Prestwich will 
render a real service to geology in calling attention to 
somewhat unwarrantable assumptions that have been 
made by some theorists. With our author’s complaint 
against what he justly compares to ¢he closure, as applied 
by physicists and mathematicians to the legitimate specu- 
lations of the geologist, we entirely sympathise. “ It 
would,” as he justly says, “ be an unfortunate day for any 


_ science to have free discussion and inquiry barred by 


assumed postulates, and not by the ordinary rules of 
evidence as established by the facts, however divergent 
the conclusions to which those facts lead may be from 
the prevailing belief.” 

The second essay in the volume is a weighty criticism 
of the astronomical theory of glacial epochs. The only 
objection which we think can be taken to the essay is 
that the author identifies the upholders of this theory 
with the uniformitarians. The late Sir Charles Lyel 
never accepted the theory of Mr. Croll, and many holding 
the strongest uniformitarian views have always main- 
tained that geological facts are opposed to any of those 
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explanations of vicissitudes in climate in past geological 
times, which are based on astronomical considerations. 

In the third article, Prof. Prestwich discusses “the 
primitive characters of the flint implements of the chaik 
plateau of Kent, with reference to the question of age 
and make.” The author of this essay, thirty-six years 
ago, took a leading part in making known the evidence 
in the Somme Valley and elsewhere, which is now uni- 
versally accepted as establishing the antiquity of man. 
In the essay before us, he insists that, before the times 
when men fashioned the beautifully chipped imple- 
ments of our river valleys and caves, a still more primi- 
tive people employed rough flints as scrapers, just as did 
the recently extinct race of Tasmanians. The beautiful 
series of plates accompanying this article will, we think, 
carry conviction to the minds of most archzologists and 
geologists, that the existence of such primitive races has 
been established by the author. Prof. Prestwich, how- 
ever, argues that the antiquity of the men of the river 
valleys and caves, and of still more primitive people who 
used the flints of the Plateau period, though very great, 
was probably less than some theorists have imagined. 

The three last articles, “On the Agency of Water in 
Volcanic Eruptions,” ‘‘On the Thickness and Mobility 
of the Earth’s Crust,” and “ On Underground Tempera- 
tures,” are well known to all geologists; but for the 
present volume these memoirs have been revised, and 
some very important and valuable additions have been 
made tothem. They will be much more convenient for 
purpose of reference than in the journals in which they 
originally appeared. 

There is one aspect of the work before us to which we 
cannot avoid alluding before concluding this notice. All 
the articles are controversial, as indicated by the title ; 
but the work might fairly be cited as an example of the 
spirit in which scientific discussions ought to be carried 
on. No geologist, who takes up this work, but will find 
cherished ideas reasoned against, or pet notions boldly 
assailed. But from beginning to end of the volume, he 
will find that no word has been written which is calcu- 
lated to give pain to the most sensitive opponent. This 
is high praise ; but it is not higher than might have been 
anticipated as the due of one who has in a long career 
inspired such universal admiration, esteem, and affection 
as the successor to the chair of Buckland and Phillips in 
the University of Oxford. JOHN W. JUDD. 


POPULAR WEATHER FORECASTS. 


My Weather-wise Companion. Presented by B. T. 
(Edinburgh and London: William Blackwood and 
Sons, 1895.) 

OES “ B. T.”stand for Barometer and Thermometer, 

the instruments which some people are foolish 
enough to think necessary for forecasting the weather, or 
in this simple guise does modesty shelter itself from too 
great publicity and the evils that popularity brings? 

The connection is curious, but probably accidental, for 

the book is free from all scientific technicalities, and the 

author would like us to forget that such things existed, 
and adopt processes that can be practised by all, with- 
out any outlay on costly apparatus, without 'elegraphic 
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information, and the weariness of preparing synoptic 
charts. Herein “ B. T.” is wise, for he is assured of a mu-h 
larger audience, since the instruments with which he 
works are in the hands of every one, and no previous 
knowledge is required for theiruse. Thesky, the clouds, 
the moon, animals, plants, &c., these are the tools our 
author uses; but even these may at times be a little 
inconvenient and difficult in their application. For 
instance, some of us might very well have wished to 
know that the winter through which we have just passed 
was likely to prove more than ordinarily severe, in order 
to take necessary precautions about water-pipes and such- 
like necessary evils. Here is the method of test: “If the 
mole dig his hole two feet and a half deep [this sounds 
like a sum in simple proportion, but such a conclusion 
would be premature], expect a very severe winter ; if 
two feet deep, not so severe ; if one foot deep, a mild 
winter.” No one would probably care to contradict this; 
it may be perfectly true, but then as a rule people do not 
go about the country with pickaxe and shovel, looking 
for mole-holes, and laboriously and exactly determining 
their depth. Such severe exercise would be undertaken 
only by a very ardent meteorologist, and even he might 
be discouraged, for the author does not say that the 
winter will be severe or otherwise, but only that it may 
be expected. 

In another respect our author shows much worldly 
wisdom. It may be assumed that what the public look 
for from the maintenance of Weather Bureaus and 
Meteorological Offices, is to know whether it is going to 
rain. A forecast that says that the wind will be from 
the south-east, possesses little general interest ; what a 
man wants to know is whether it be possible to dispense 
with an umbrella, or whether one must submit to the 
extra care and anxiety the carriage of one entails. It 
may be to some a matter of the keenest excitement to 
know whether a depression exists on the coast of Ireland; 
while some, again, will even speak disrespectfully of an 
anticyclone in Central Europe; but the “man in the 
street ” will be perfectly satisfied if he can be assured that 
the next hour or two will remain fine. Hence the author 
wisely concerns himself principally with the signs that 
make for rain. This kind of information, as the author 
is careful to point out, is welcome alike “to the prince 
and peasant, to the anxious hostess who trembles for the 
success of her garden-party, to the tinker who seeks the 
friendly shelter of a wayside hedge, down to the dandy 
in Pall Mall, who hates to carry an umbrella.” And on 
the subject of this umbrella we think we have some right 
to complain. He, it would seem, has carried one and 
the same umbrella through a period of fifteen years, 
carried it, nay used it, amidst aristocratic surroundings, 
and occasionally under circumstances likely to test the 
constitution of the most carefully constructed ; and yet 
w: gather that it is still a presentable article, and one 
that could be unfurled in Piccadilly with confidence by 
the most fastidious. Why could he not have given us 
the recipe that preserves to an umbrella such a long life 
of usefulness? This contribution to economics would 
have been a valuable testimony to the accuracy of his 
conclusions and the keenness of his observation, since it 
might be fairly inferred that this protection was not 
carried when it was not wanted. But, alas, we have to 
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content ourselves with a collection of rules and portents, 
the belief in which we fondly thought the Education Act 
and the School Board had utterly abolished. 

And even here our old friends, when brought out for 
our edification, are not in the form in which they are 
familiar,and have been long beloved. Look at the bald- 
ness of the assertion—‘‘ Expect bad weather if cats wash 
their faces and lick their bodies.” Contrast it with the 
majestic roll of the well known couplet— 

Puss on the hearth, with velvet paws, 

Sits, wiping o’er her whiskered jaws. 
We distinctly feel that we are robbed of something ; 
there is such a pleasant jingle in the old rhyme, that it 
carried conviction with it. How disappointing, too, to 
be told o nly toeapfect. We may just mention, in passing, 
that this is not the conclusion which we should expect 
the aver age fourth standard boy to draw from witnessing 
the operation on the part of “puss.” We should expect 
that young gentleman to remark that “ cat’s hair appeared 
to be slightly hygroscopic.” 

Altogether this little book reminds us of those admir- 
able compilations in which the theory of whist is some- 
times exposed : a vast number of rules is given, which if 
one could remember and select at the right time he 
would never make a mistake ; but, unfortunately, the com- 
binations on which the rules are founded have a knack of 
eluding the unlucky player, and never seem applicable to 
the hand in play, with the consequence that in his efforts 
to remember some rule, he trumps a thirteenth at an 
inopportune moment, and earns the contempt of a long- 
suffering partner. In the same manner one can conceive 
the city man, armed with this collection of precious and 
invaluable rules for determining the weather of the 
coming day, debating with himself whether it was last 
night or this morning that the sky was red ; did he, while 
shaving, see his dog eating grass on the lawn ; and what 
is the exact age of the moon—finally getting confused by 
the knowledge that the train is nearly due, rashly seizing 
his mackintosh and umbrella in the middle of a well- 
determined summer anticyclone, and so forfeiting his 
hard-earned position of a trustworthy weather prophet 
and a man of keenness and nicety of observation. 


THE MYCETOZOA, 

A Monogruph of the Mycetozoa; being a Descriptive 
Catalogue of the Species in the British Museum. 
Illustrated with seventy-eight plates and fifty-one 
woodcuts. By Arthur Lister. (Printed by order of 
the Trustees. London: 1894.) 

Aon this is an official publication of the 

Natural History Department of the British Museum, 
that part of the title referring thereto is somewhat mis- 
leading, because the author includes everything published 
belonging to this curious group of organisms. At the 
same time it is not a monograph in the strict sense of the 
word, because the author had no opportunity of examining 

a large number of the reputed species inhabiting Central 

Europe, Scandinavia and North America. Thus, out of 

15 species of Badhamia, only 9 came under his observa- 

tion ; of Physarum, 30 out of 45; of Didymium, 8 out 

of 17, and so on all through. It istrue that he repeats, 
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in English, the authors’ descriptions, and frequently 
suggests the affinities of the species in question. 

Further, apart from the fact that the book was pub- 
lished under the authority of the Trustees of the British 
Museum, and the fact that “every species of which I 
have given the characters can be examined either in 
bulk, or as a mounted object in the British Museum,” 
it might with equal propriety have been entitled a 
descriptive catalogue of Mr. Lister’s own herbarium, or of 
the Kew herbarium, because, as he acknowledges, he had 
full use of the Kew set, including all Berkeley’s numerous 
types. 

However, this does not affect the character and quality 
of the work. Mr. Lister’s previous contributions to the 
literature of these curious and debatable organisms were 
a sufficient guarantee of good and really original work, 
and he has no doubt met all reasonable expectations on 
this point, Indeed few works have recently been issued 
embodying so much original research. The Mycetozoa, 
as limited by De Bary, Rostafinski, Lister, and others, are 
essentially the sameas the Myxogastres of Fries and the 
Myxomycetes of Wallroth. The first name was substi- 
tuted for the older ones because it was discovered that 
the spores, instead of producing a mycelium as in fungi, 
gave birth to swarm-cells which coalesce to form a 
plasmodium ; thus indicating a relationship with the 
lower forms of animal life. Mr. Lister adopts this 
designation, and defines the group as follows :— 

“A spore provided with a firm wall produces on germin- 
ation an amoeboid swarm-cell which soon acquires a 
flagellum. The swarm-cells multiply by division and 
subsequently coalesce to form a plasmodium which 
exhibits a rhythmic streaming. The plasmodium gives 
rise to fruits which consist of supporting structures 
and spores; in the Edosforee, these have the form 
of sporangia, each having a wall within which the free 
spores are developed. A capillitium or system of 
threads forming a scaffolding among the spores is 
present in most genera. In the Exosforee the fruits 
consist of sporophores bearing numerous spores on 
their surface.” 

He then proceeds to describe in detail the develop- 
ment and various stages, in fact the life history of these 
organisms, and this he has done in a simple and lucid style 
worthy of all admiration. The movements of the swarm- 
cells—creeping and dancing movements—are most inter- 
esting, as well as that of the plasmodium, or aggregation 
of cells; but the feeding of the swarm-cells is most 
exciting. Mr. Lister had previously published accounts 
of his observations of the ingestion of food-material by 
the Mycetozoa in this stage of their development; yet a 
sh rt extract relating to this process is not out of 
place :— 

“If bacteria are introduced into a cultivation of 
swarm-cells on the stage of the microscope, they are seen 
to be laid hold of by the pseudopodia and drawn into 
the body of the swarm-cells, where they are enclosed in 
a digestive vacuole. Several bacteria are brought in 
turn to the same chamber, or fresh captures are conveyed 
into one or more additional vacuoles. The protrusion 
of pseudopodia usually ceases after such ingestion, and 
that part of the swarm-cells takes a rounded form. In 
the course of an hour or two the bacteria are assimilated 
and the digestive vacuoles disappear. Unicellular alge 
and inorganic matter are sometimes taken in, which after 
a time are again discharged. Both ingress and egress 
are observed to take place only at the posterior end.” 
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It should te explained that an ordinary swarm-cell in 
the feeding stage is an elongated body tapering at one 
end into a long cilium or lash, and more or less truncated 
at the end with several short cilia, the so-called pseudo- 
podia. Within the body of the cell is a nucleus and 
several vacuoles. 

With regard to hybrids between the plasmodia of 
different species, Mr. Lister is in accord with De Bary, 
and doubts the accuracy of Mr. Massee’s observations. 

Another point of great interest is the very wide geo- 
graphical distribution of most of the species; and the 
main characters, Mr. Lister states, are remarkably con- 
stant in specimens gathered in all parts of the world. 
Mr. Lister gives a number of instances in which speci- 
mens obtained from Europe, India, and North and South 
America are identical in the most minute microscopic 
detail. But there are exceptions, in which individuals 
of the same species from tropical and temperate regions 
exhibit differences in form ; the tropical ones being of 
more elegant growth. 

In his description of the sclerotium, or resting stage, 
of the plasmodia, Mr. Lister states that the sclerotium 
of Badhamia utricularis can be revived, after preser- 
vation in a dry state for three years, by being placed in 
water. He also gives the results of a number of in- 
teresting experiments on the vitality of various other 
Mycetozoa. Altogether Mr. Lister’s “ Introduction” is 
most instructive, and his descriptions are so clear, that 
this book should go far to popularise the study of these 
organisms. The plates, which are collotype repro- 
ductions of water-colour drawings, are very good, but 
much of the beauty of the originals is lost in the process. 
It is a pity that they were not reproduced in colour. And 
this leads one to ask why the coloured figures in Massee’s 
“Monograph” are not cited. It is true there are 
references to the pages of that work, which would lead 
one to the figures, if one knew of their existence. It is 
disappointing, too, that the author has attempted no 
review of the previously existing literature, and has not 
even thought it necessary to devote two or three pages to 
bibliography. These omissions are all the more sur- 
prising when one considers the facilities the author 
enjoyed in the prosecution of his studies. 


A NEW WORK ON DYEING. 


La Pratique du Teinturier. By Jules Garcon. Two vols. 
Pp. 148 and 391. (Paris: Gauthier-Villars et Fils, 
1893 and 1894.) 

A Nae art of dyeing has in recent years developed 

so rapidly—having been practically revolutionised 
and to a large extent remodelled during the last thirty 
years—that text-books and works of reference dealing 
with the subject rapidly become defective. We are 
therefore always glad to welcom?2 any new work which, as 
far as possible, epitomises the information up to date. 
The great energy and enterprise exhibited by the large 
firms of colour manufacturers in such a marked degree, 
has, moreover, a tendency to develop what may be 
distinguished as the ar of dyeing, more rapidly than the 
handicraft. \t is, therefore, pleasant to note that, as 
an engineer, the author of the book under review fully 
appreciates the importance of the manipulative and 
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mechanical side of the subject, and gives a lucid de- 
scription of many of the recently introduced appliances. 

The plan of the book differs somewhat from that 
usually found in works on dyeing. There is, for instance, 
no description of the character and properties of the 
textile fibres or of the colouring matters ; but the various 
theories which have been put forward to account for 
dyeing processes, although of necessity based on such 
facts, are discussed at considerable length. Again, 
chemistry, as expressed by symbols and equations, js 
conspicuous by its absence; but a lengthy chap:er on 
the elements of chromatics is introduced. However, as 
the book is|as yet incomplete (a third volume being 
in course of preparation), it is too early to definitely 
consider these as omissions. 

Volume i. contains a very short and sketchy historical 
introduction, followed by a few notes regarding the 
relative advantage of the natural and artificial dye-stuffs. 
A classification of the colouring matters —following the 
usual lines—is then given, with some very general notes 
with regard to the application of each class of colours 
to the various fibres. This section of the book might 
certainly have been considerably extended with advan- 
tage, since undue compression necessitates a too-free 
generalisation and an inadequate explanation of the facts, 
For instance, it is not sufficient to state (p. 13) that the 
acid used in dyeing with sulphonic acid colouring matters 
(always employed as salts) serves to liberate the free 
colour acid. This is really a very secondary action, 
requiring only a small fraction of the amount of acid 
used, the principal function of which is to prepare the 
wool for combination with the dye. 

The methods of dyeing linen, jute, China grass, feathers, 
&c., are also noticed, a useful bibliography on the dyeing 
of feathers being introduced, This commendable feature 
is also noticed in several other sections of the book. 

The second part of the first volume is concerned with 
the actual processes of scouring, dyeing, and finishing. 
The space allotted to this is again very small; the de- 
scription of the bleaching of cotton and of wool occupy- 
ing less than half a page. Some useful hints are, how- 
ever, given with respect to the choice of dye-stuffs, the 
storing, dissolving and examination of colours, the causes 
of defects, &c. 

M. Garcon devotes considerable attention to the ques- 
tion of the fastness of colours, and discusses the influence, 
in respect to this property, of the nature of the fibre and 
the colouring matter employed, of the method of apply- 
ing the colour, of the character of the light and the 
atmospheric conditions. With regard to the relationship 
between the chemical constitution of the colouring 
matter and its behaviour on exposure to light, it is noted 
that although most members of any particular group 
act in a similar manner, a slight difference in constitution 
is sometimes sufficient to cause a great difference in 
permanence ; thus, although most of the anthracene 
colours are “ fast,” and all the triphenylmethane deriva- 
tives “ fugitive,” gallein is much more resistant than the 
closely allied eosin dyes, and by simply sulphonating 
indigotin, one of the most permanent dyes is changed 
into a very fugitive colour. It may be added that 
derivatives of methyl anthracene appear to be com- 
paratively fugitive to light. 
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It is thus not safe to put forward any assumptions, 
based either upon chemical relationship or similarity of 
general properties, concerning the behaviour of colouring 
matters in this respect ; and therefore, recognising the 
value of a systematic examination, the author gives, at 
considerable length, the results obtained in recent years 
by Hummel. 

When discussing certain experiments in which arc 
lamps have been employed as the source of illumination, 
it is stated that the electric light behaves similarly, but 
less energetically, than sunlight ; the average bleaching 


action of sunlight having been estimated at 30 pet |; 


cent. of its total luminosity, while that of the electric arc 
is only about 6 per cent. 

The third section of the first volume deals with 
operations subsequent to dyeing, such as soaping, mill- 
ing, steaming, &c. It is very short, extending only to 
four pages. Two appendices, the first dealing :with 
theories of dyeing, and the second with the elements of 
chromatics, are added, and the volume ends with a very 
complete bibliography of the works on dyeing published 
during the last 100 years. 

The second volume is devoted to a description of the 
machinery used in dyeing and allied processes, a very 
large space, equal in fact to the whole of the first 
volume, being occupied by the subject of water purifica- 
tion ; which, although of great importance to the dyer, 
certainly receives undue prominence. The great fault 
of the work, as a whole, is indeed a certain lack of pro- 
portion ; many essential points receiving scant attention, 
while valuable space is occupied to smaller advantage 
by long descriptions of less important subjects—such, for 
instance, as the Westinghouse air-pump. Nevertheless, 
the book should prove a valuable reference work for 
managers of works, or students of dyeing, to whom it 
can be heartily recommended. 

WALTER M. GARDNER. 


OUR BOOK SHELF. 


The Fauna of British India, including Ceylon and 
Burma. Published under the authority of the Secre- 
tary of State for India in Council. Edited by W. T. 
Blanford. ‘‘ Moths,” Vol. iii. By G. F. Hampson. 
(London: Taylor and Francis, 1895.) 


WE have already noticed the two preceding volumes of 
this work in some detail ; and it is therefore unnecessary 
to say more respecting the general execution of this 
volume than that the letterpress is arranged in a similar 
manner, and that the execution of the woodcuts is equally 
good. The present volume includes the last two sub- 
families of the Voctuzda,the Foctlline,and the Deltotdina, 
and one or two small families of the Gevmeiride. Re- 
specting the De/toidineg, Mr. Hampson remarks: “It 
exhibits a gradual development from forms with straight 
palpi fringed with hairs above, such as Hyfen@, which 
is closely allied to the Sarrothrip~ine, and to the ances- 
tors of the Noctuzde and Noline, through forms with 
oblique palpi, to a group possessing palpi of an ex- 
tremely curved sickle-shaped type; from this group 
arose the stouter-built, more typically noctuiform and 
nocturnal Focél/line and Quadrifine.” We seriously 


doubt the advisability of speaking in such a positive 
manner on questions which cannot, in the present state 
of our knowledge, be anything more than very doubtful 
inductions, at the best. 
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After the Noctuide, Mr. Hampson places the families 
Epicopiide, Uraniide, LEpiplemida, and Geometridae, 
for the last of which he has followed Mr. Meyrick’s 
classification. Under the Uranitde he includes a con- 
siderable number of genera, most of which, except 
Nyctalemon, were included by previous authors in the 
Micronitde, and other families of Geometride. A fourth 
volume is to conclude the Indian Macro- Lepidoptera, and 
to contain the Pyra/ide and a supplement; and we are 
glad to learn that Lord Walsingham is working at the 
Micro-Lepidoptera of India. 

Mr. Hampson speaks of the difficulty of the sub-family 
Boarmiine in the Geometride; and under the genus 
Bevarmia itself he includes no less than eighty-five species, 
divided into several sections, to some of which sub-generic 
names are applied. As, however, no less than twenty- 
eight generic names are included as synonyms of Boarmia, 
we think it would have been better to have treated some, 
at least, as provisionally entitled to generic rank. And 
this leads us to a consideration of the most serious de- 
fect in all Mr. Hampson’s work, which has already been 
pointed out in more than one quarter. He is too 
much inclined to place forms together as varieties, and 
then to treat them as actual synonyms, It is true that 
in a few instances in the present volume he discriminates 
between named varieties; but far more frequently he 
gives a description of a species in a few lines, preceded 
by a string ot halt-a-dozen or more names, without any 
hint of how far these names represent distinct forms, or 
which names represent his idea of the species he is de- 
scribing, even when he notices that the species is vari- 
able. While making allowance for exigencies of space, 
this is hardly fair to those who will use his books; for 
even if we assume that Mr. Hampson is always correct 
in his views as to which forms are entitled to specific 
rank, and which are only to be regarded as varieties, it is 
not to be supposed that every one will take exactly the 
same view of a doubtful case; and we greatly fear that 
if an entomologist meets with an insect which does not 
correspond with the description of a species given by Mr. 
Hampson, he will at once describe it as new, and, in many 
cases, redescribe one of the forms which Mr. Hampson 
has rejected, with a light heart, as a mere synonym. 

Apart from this serious defect, we can recommend the 
book as a most useful and, indeed, quite indispensable 
manual for all who are interested in East Indian Moths. 

W. F. KIRBY. 


LETTERS TO THE EDITOR. 


The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. | 


The Origin of the Cultivated Cineraria, 


RETURNING from abroad, I have just seen Mr. Dyer’s letter 
in NaTURE, March 14. Of the matters there treated I ask 
leave now to deal with one only, that numbered (18). This is 
a point of fact—the origin of the cultivated Cineraria. At a 
meeting of the Royal Society, on Febuary 28, Mr. Dyer 
exhibited a specimen of Cineraria cruenta from the Canaries, 
side by side with a plant of the common cultivated form. With 
the object of minimising the value of ‘‘ sports” in evolution, 
this exhibition was made to illustiate what can be done ‘‘ by the 
gradual accumulation of small variations.” Mr. Dyer stated, 
if I mghtly understood him, first, that of the two forms exhibited, 
the one had been produced from the other ; secondly, that, as 
far as is known, this process of evolution had been accomplished 
by the gradual accumulation of small variations, and not by the 
selection of ‘‘sports” or seedlings presenting notable and 
striking variations. That in the case of a plant much modi- 
fied by gardeners in recent times such a history would be highly 
unusual, Mr, Dyer will, I think, admit. 
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Doubting this account, and searching records of the early 
culture of the Cineraria for my own satisfaction, I found a good 
deal of miscellaneous information on the subject. The history 
is not yet quite complete ; but as Mr. Dyer’s account has now 
appeared in print, the following notes may be of use. 

In the ordinary manuals (e.g. Burbidge, Propagation Kc., 
1877, p. 250) it is said that the florists’ Cinerarias are hybrids, 
obtained by crossing and recrossing severa! species of Cineraria 
(or more strictly Senecio). As to the exact parentage, there is 
not.entire certainty. Burbidge gives C. cruenta, aurita and 
Janata as the parents. Other writers mention C. maderensis, 
multiflora, tussilaginis and populifolia as having contributed 
(cp. Jour. d’hort. Gand, ii. 1846, p. 231). General statements 
of alike nature are made by many. For the account given by 
Mr. Dyer I find no authority except one, an article by Rolfe 
(Gard. Chron. 1888 (1), p. 653). Here C. cruenta is given as 
the sole parent, and a figure of this species raised at Kew, from 
wild seed, is shown beside two extreme flowers of the modern 
type. Excepting this statement, it seems agreed that the 
species originally concerned are at least four: cruenta, aurila, 
populifolia and Janata. The first three have comparatively 
small flowers in corymbs or cymes. Those of cruenta, intro- 
duced from Canary by Masson to Kew in 1777, are purple. 
This species was originally described from Teneriffe by 
L’Heéritier, Sert. Ang/. 1788, pl. 33, and is figured Bot. Mag. 
t. 406, and elsewhere. The lower surface of the leaves is 
purplisb. The petioles have auricular expansions. C. aurita, 
sent to Kew from Madeira 1790, figured by L’Heritier, pl. 31, 
and Bot. Mag. t. 1786, isa somewhat different plant, of more 
slender habit, said to be more akin to fopudifolia. The flowers 
arepurple. Ray-florets few andirregular. Petiolar expansions 
variable, mostly much smaller than in cruenta. C. populifolia 
L. Hér., Canaries, brought by Masson from Teneriffe 1780, 
is a form with yellow flowers. C. /anata, L’Her. pl. 30, and 
Bot. Mag. t. 53, is a plant very different from any of the others. 
It bears large purple flowers, some two inches across, only one 
to a peduncle. The leaves are cordate-subrotund and sept- 
angular, and woolly underneath. L’Heéritier gives it as from 
Teneriffe. The Bot. Mag. wrongly says it had been introduced 
from Africa (perhaps confusing with /anvsa, DC. = Janata 
Thunb.). The large flowers and peculiar leaves at once dis- 
tinguish this species from the rest. 

It should be added that fofu/ifolia in its native state showed 
considerable diversity in the forms of its leaves, three varieties 
being specified by Decandolle, Prodr. vi. p. 409. A natural 
variety of the same species with w/zte flowers was brought from 
Tenerifie by Webb. This is the 6. /eucanthus DC. It is 
figured in Flor, Cad. i. p. 73, from a specimen grown in Bir- 
mingham Botanic Garden. As to these species, references to 
further information may be found in Decandolle, Prodr., and in 
Webb, Phytogr. Canar., &c. 

These four species with others were at the beginning of this 
century pretty generally distributed in greenhouses in England, 
France, and Germany. They are enumerated in most of the 
horticultural treatises of the period, with directions for their 
propagation. C. /anata was thought the best. ‘‘ It far exceeds 
all others cultivated here in the beauty of its flowers. . . . Itis 
valuable on account of its hardiness, its readiness to flower, and 
the facility with which it may be propagated.” Rees’ Cyc/. 
of Arts and Sei. viii. 1819. Others speak to like effect. 

The first mention I have found of any distinct garden form is 
that of Willdenow, who in ‘‘ Enum. Pl. Berol.’’ 1809, p. 893, 
gives C. hybrida, saying that this plant is grown in gardens 
under the name of C. cruenta, but that it in reality differs much 
from the latter, and has flowers almost like those of C. dana/a. 

Between 1820 and 1830 definite efforts were made to improve 
the Cineraria, The first published is that of Bouché. Writing in 
the ‘‘ Verh. zur Befird. d. Gartenbauer, Berl.,’’i. 1824, p. 139, he 
says that having grown C. /anaia L’Hér., C. cruenta L’Her., 
and C, hyérida Willd., and noticed that the first two seeded 
freely, it occurred to him to try to raise varieties or sports 
(Spielarten), and at the same time to test the distinctness of 
these species. His seedlings flowered in the following year. 
Those from C. cruenta had the flowers rose-red, except one which 
was quite white, the flowers of the parent being dark red. The 
seedlings from C. hybrida varied so much that they might be 
mistaken for separate species. His words are as follows :— 
‘* Unter denen von der Cin. hybrida zeichneten sich besonders 
fiinf Abanderungen aus, welche eine ganz eigenthiimliches 
Ansehen bekommen haben, und leicht von Botanikern, denen 
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die Entstehungsart derselben nicht bekannt ist, fiir neue, noch 
unbeschriebene Arten dieser Gattung gehalten werden 
konnten.” His description follows. In particular, the foliage 
had varied greatly from the parent form, somewhat resembling 
Janata, suggesting to Bouché that there may have been 
hybridisation with that species. 

About the same time Mr. Drummond, then Curator of the 
Botanic Garden, Cork, published a paper in the Gard. Mag. ii. 
1827, p. 153. He-says that Cinerarias are favourites with him, 
especially cruenta, *‘ for besides the great beauty and variety 
in the flowers, its fine purple blossom: form a beautiful con- 
trast, &c.” ** We seldom see it cultivated to the extent it merits. 
The following account of the method I have followed for some 
years of growing this plant. . . may turn the attention of your 
readers to the cultivation of the C. cruenta, the effects of which 
will, in all probability, be the production of fine double and single 
varieties of different colours, as it sports greatly from seed. 
[Italics are mine.] Except in cases when it becomes desirable 
to preserve any particular variety for its superior beauty, I 
prefer raising the C. cruenta from seeds. . . . Care should be 
taken to select the finest varieties, and those that produce 
the largest and finest heads or corymbs of flowers.” ‘The 
other greenhouse species I cultivate are Janata, hybrida, 
geifolia and amelloides. These I increase by cuttings, &c.” 

It happens that in the same year (1827) of the Gard. Mag. 
p- 446, there isa reference to Bouche’s paper. Not improbably 
Drummond may have read the latter, forin Loudon’s Ladies’ Mag. 
of Gard. 1842, p. 111, I find this passage : ‘* Most of the purple 
Cinerarias are varieties or hybrids of C. cruenta. . . . It was 
long a favourite in greenhouses, and was generally propagated 
by dividing the roots; but about 1827, Mr. Drummond, 
Curator of the Botanic Garden in Cork, having raised it from 
seed, and found the seedlings vary considerably, conceived the 
idea of hybridising it with C. Janata, C. geifolia and C. amel- 
loides. The trials, however, with C. geifolia [a true Cape 
Cineraria] and C. [Agathea| amelloides do not appear to have 
succeeded ; but between C. cruenta and C. Janata some hand- 
some hybrids were raised. Since that time numerous experi- 
ments have been made and hybrids have been raised, &c.” A 
summary follows. 

Soon after this a number of definite seedlings or ‘‘ sports ” 
came into existence. Of some of these there are good records. 
I will mention four which are represented by good coloured 
plates. C. waterhousiana is said to have been a hybrid, the 
result of the seed of C. ¢usst/aginis, fertilised by the pollen of 
cruenta (Paxton’s Mag. of Bot. iv. 1838, p. 43, and Ladies’ 
Mag. 1.c.). In general appearance it rather resembled ézssz/a- 
ginis (one of L’Heéritier’s species which had died out, and was 
introduced again in 1832 by Webb. See Bot. Mag. t. 3215.) 
This must have been a very fine plant, It had large ved flowers, 
about two and a half inches across, with long narrow ray- 
florets something like /anata. 

The next case I shall take is a plant which first flowered in 
a garden near Belfast, called var. cyanophthalmus in Bot. Mag. 
1840, t. 3827. It had long white rays and a d/ue disc. Sir 
W. J. Hooker says of it: ‘‘ Notwithstanding the very unusual 
colour of the flowers for one of the Compositz, I have little 
hesitation in referring it to... the old C. /amata of our 
gardens. The foliage is the same, and the structure of the 
flowers ; but the colour of the blossoms is very different, and 
in our variety of a most unusual character.” He then recalls 
Decandolle’s well-known remark that ye//ow in Composite may 
vary to red or white, but not to blue, and, on the other hand, that 
blue may vary to red or white, but never into yellow. He adds: 
**Not only in our piant is the lilac-coloured ray of the flower 
changed to white, and the deep lilac or blood-red purple of the 
ray [disc] changed to a very bright blue, but the stigmas, which 
are deep orange in the original stock, are als> intensely blue, 
and the anthers are purple-black.” 

Another seedling of a very different type, famous in its day, 
was webleriana. It was figured in Paxt. Mag. Bot. ix. 1842, 
p. 125. The flowers were of a deep blue, the rays being short 
and wide, compared to those of waterhousiana, for example. 
**It was raised from seed ripened promiscuously on a number 
of plants of various kinds blooming together, &c.” In the 
Gard. Chron. 1842, it was advertised at 10s. 6d. a plant. 

Another sport, pinkish and white, is figured in the Aotanist, 
v. 1841, No. 215. ‘‘It came up accidentally, some years ago, 
from seli-sown seeds, in one of the pots of the greenhouse, so 
that I cannot say anything certain about its parentage.” The 
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writer conjectures it to be a hybrid between /anata and fopuli- 

“olia, var. leucanthus, 

If any one will look at the plates to which I have referred, 
he may satisfy himself of the astonishing diversity of these 
forms. In Gard. Mag. 1839, p. 430, is an early record of the 
appearance of the new seedlings at shows. At the Caledonian 
Horticultural Show, the Cinerarias “were very brilliant, and 
partook of novelty.” The names of the seedlings successful, 
including waterhousiana, are given. At the beginning of the 
forties the named kinds became very numerous, and were at 
first offered at high prices in the trade advertisements. Hen- 
derson and Ivery were the two chief English cultivators at that 
time. 

During this period, 1830-1840, the progress was very rapid, 
and there can be no doubt that the florists’ Cinerarias came into 
existence within some ten or twelve years. Sucha plate as that 
in Four. d’hort, Gand, 1846, shows the ordinary kinds much 
as we knowthem. From those plants up to the perfected plants 
of ten years ago, the change was undoubtedly slow and gradual, 
The alterations have consisted chiefly in increase in size and 
symmetry of the flower, and in promotion of compactness of 
habit (see, ¢.g., Glenny, Ann. of Hort. 1850, p. 37, also Gard. 
Chron. 1879 (1), p. 532). 

The next point is of some interest. As compared with other 
‘*improved ” herbaceous plants, the Cineraria is a little peculiar 
in the fact that it is now generally raised from seed. This is 
done partly to ensure that the plants shall not be overgrown, 
and partly to avoid green fly, a pest to which these plants are 
specially liable. In consequence of this, the old ‘‘named” 
kinds, that is to say, kinds propagated by asexual methods, 
went out of fashion, though till lately they still had supporters. 
It was found that seeds of good strains could be fairly relied on 
—not, of course, to reproduce the form of their particular parents, 
but to give fine plants. For instance, Henderson, Scot. Gard. 
i. 1852, p. 22, says: ‘‘in raising seedlings you should select 
three or four dwarf varieties, which number is quite sufficient to 
produce all the different colours.”” In Gard. Chron. 1887 (1), 
Pp. 549, are some interesting particulars of the methods used by 
Mr. James, to whom the later improvement of the plant in 
England is largely due. The plants of each colour are grouped 
in blocks, and the bees are freely admitted to the houses. It is 
not found necessary to separate the plants further, and in saving 
seed all the colours are mixed together. In the case of the 
Cineraria therefore, as in that of Calceolarias, Begonias, and 
other plants much grown from seed, it is desirable not only to 
create a fine variety of which the stock can at once be multi- 
plied asexually, but also to raise a good strain of which the 
seedlings come fairly true. The latter process may undoubtedly 
often take time. 

Even in recent times a ‘‘sport” has been recorded. In 
Gard. Chron. 1880 (1), p. 277, it is stated that Mr. James 
‘has succeeded in obtaining a new ‘ break’ that promises to 
be the forerunner of another host of new flowers. The colours 
of the flower do not shade off into one another, as is usually the 
case, but are arranged in bold and well-defined belts. ... We 
understand that it flowered for the first time last season, and 
that it has reproduced itself from seed.” A figure is given. 

To these particulars might be added many more, relating to 
the origin of double varieties, variations in the foliage, and other 
matters. The foregoing notes of the history must, I think be 
taken to show (1) that the modern Cinerarias arose as hybrids 
derived from several very distinct species ; (2) that the hybrid 
seedlings were from the first highly variable ; (3) that ‘sports ” 
of an extreme kind appeared after hybridisation in the early 
years of the “‘improvement” of these plants; (4) that the 
subsequent perfection of the form, size and habit has proceeded 
by a slow process of selection. Mr. Dyer’s statement that the 
modern Cinerarias have been evolved from the wild C. cruenta 
“by the gradual accumulation of small variations ” is therefore, 
in my judgment, misleading, for this statement neglects two 
chief factors in the evolution of the Cineraria, namely, hybridisa- 
tion and subsequent ‘‘ sporting.” 

I have ventured to deal with this case because it seems to be 
generally supposed by those not acquainted with the facts, that 
the origin of the modern florists’ flowers has in general been 
very gradual. Asa matter of fact it would, I believe, be more 
true to say that the new departures have in general been at 
first very rapid, subsequent improvement being commonly slow. 
“* Sporting,” usually after hybridisation, has been the chief 


factor in the production of these new developments, just as in 


the case of the Cineraria. To speak of no more, I may refer 
to the new forms of Begonia, of Gladiolus, and of Erica now 
so familiar. With what special propriety the Cineraria was 
chosen by Mr. Dyer to support his contention is not evident 
to me. 
Whether any of these sports exhibit the phenomenon of organic 
stability I cannot now discuss. W. BATESON, 
St. John’s College, Cambridge, April 17. 
The Age of the Earth, 
In Dr. Hobson’s letter on this subject, he confuses the argu- 
ment by the introduction of a new factor (never alluded to in 
the former discussion, or in my theory as stated in ‘‘Island Life’’), 
the duck or volume of the matter deposited. This has nothing 
whatever to do with the practical problem, because it is 
admittedly impossible to form any estimate of the total bulk of 
all the stratified rocks of the earth during all geological time ; 
while it is equally impossible to form any estimate of the total 
bulk of the denuded matter, since we have no clue whatever to 
the number of times the same areas have been again and again 
denuded. But the maximum /hickness of the same rocks, 
compared with the average rate of denudation, and the co- 
incident maximum rafe of deposition, do furnish materials for 
an estimate, since they can all be approximately determined 
from actual observation ; and the result is what I have given. If 
Dr. Hobson had referred to the former discussion he would have 
avoided imputing to me “ fallacies” which I never made. I never 
said a word about ‘‘ equal bulks” of material being deposited in 
less time than they were denuded. But, as the only available 
data are those of thickness, not bulk, then it is clear that, if the 
area of deposition is one-nineteenth of the area of denudation, the 
rate of deposition of a known thickness of rocks will be nineteen 
times as great as the known ra¢e of denudation. It was neces- 
sary for me to point this out when first discussing the subject, 
because one eminent writer had made the rate of deposition /ess 
than the rate of denudation, because the water-area is greater 
than the land-area of the globe; while an eminent geologist 
has quite recently taken the rates of denudation and deposition 
as being egua/. If, however, the area of deposition is very 
much /ess than the area of denudation, which is now admitted 
to be the fact, then the vate of deposition per foot of thickness 
will be many times greater than the rate of denudation. 

I should not have thought it necessary again to state this very 
obvious conclusion, had not Prof. Sollas, while so clearly point- 
ing out Dr. Hobson’s misconception'as to the area over which 
the maximum thickness of the strata extended, omitted to refer 
to the confusion he has now for the first time introduced into 
the problem, by references to the du/k or volume of the sedi- 
mentary rocks, a factor which all previous writers have seen to 
be wholly beyond even an approximate determination. 

ALFRED R. WALLACE. 


So little is really known about the earth’s age that any addi- 
tional mode of approximating to it, however rough, may possess 
some value. The following method of finding a lower limit is, 
with one or two alterations, the same as that given in a paper 
in the Geological Magazine for 1887 (p. 348). It depends, not 
on the rate of denudation, but on the rate of subsidence within 
the area of sedimentation. 

Part of the sediment brought down by a river is used for 
keeping the surface of the delta close to the level of the sea ; 
and the fact that the deposits formed from it are generally shal- 
low-water deposits, shows that the amount of sediment is, as a 
rule, sufficient or more than sufficient for the purpose. The 
remainder of the sediment is carried out seawards, and enlarges 
the delta laterally. 

If there were no surplus sediment, it is evident that the mean 
rate of subsidence over the delta would be obtained by dividing 
the volume of the sediment brought down annually by the 
river by the area of the delta. But if there be an excess of 
sediment, then the same quotient will give a value greater than 
the mean rate of subsidence, for only part of the sediment is 
used for keeping the delta-surface in shallow water. In the 
case of the Mississippi, the amount of sediment brought down 
annually is 7,459,267,200 cubic feet, and the area of the delta 
12,300 square miles, or 342,204,320,000 square feet ; so that 
the mean rate of subsidence is not greater than ,'; of a foot per 
year, or 2°18 feet per century. 

Prof. Sollas estimates the total maximum thickness of the 
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different layers of sediment since the beginning of Cambrian 
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times at 164,000 feet (NATURE, vol. li. p. 534). If these layers 
tapered off uniformly in either direction from the region of 
maximum deposit, the total mean thickness would be half this, 
or $2,000 feet; and if the mean rate of subsidence were never 
greater than 2°18 feet per century, the total time required for 
the accumulation of Cambrian and post-Cambrian rocks would 
be not less than 3} millions of years. But there may have been 
long unknown gaps in the process of their accumulation ; the 
outer margin of the deposits may have extended far beyond the 
area of subsidence, and the mean rate of subsidence may have 
been at all times considerably less than the upper limit given 
above. On these accounts, as well as on others that might be 
mentioned, it seems possible that much more than 39 million 
years has elapsed since the beginning of the Cambrian 
period, 


Birmingham, April 8. C. Davison. 


The Burmese Chipped Flints Pliocene not Miocene. 


IN the Geological Magazine for November of last year, p. 
525, isa review by Prof. T. Rupert Jones, of the imporiant 
paper, published in the Accords of the Geological Survey of 
India, by Dr. Fritz Noetling, the Palzontologist of the Survey, 
‘On the occurrence of Chipped (?) Flints in the Upper 
Miocene of Burma.” Another paper, by Prof. T. R. Jones, oa 
‘* Miocene Man in India,” appeared in Natural Science for the 
same month, 

From the fact that the mammals AAinoceros perimensis and 
Hipparion antelopinum, of which bones were found associated 
with the flint chips, have only been found in India in Pliocene 
beds, and from a slight acquaintance, gained, it is true, more 
than thirty years ago, with the Burmese strata in which Dr. 
Noetling’s most interesting discovery was made, I felt assured 
that there must be some error in believing that the flint chips 
occurred in Miocene deposits, and I wrote to Dr. Noetling on 
the subject. I have just heard from him in reply. Ina letter 
from Upper Burma of March 11, he tells me he has now defi- 
nitely ascertained that the bed containing the chipped flints is 
Pliocene. 

Further particulars will, 1 hope, be published before long by 
Dr. Noetling ; and I should not have wri:ten on the subject but 
that a serious error is caused by its being supposed that 
** Miocene Man” has been shown to have existed in India, and 
it is desirable that this error should be corrected without delay. 
The importance of the discovery is in no way diminished by 
the correction of the geological date to which the flint-bearinz 
stratum is referred. W. T. BLANFORD. 

April 17. 


The Mandrake. 


WITH regard to Prof. Veth’s exhaustive account of the 
mandrake (referred to in NATURE of April 11, p. 573), 
it may be useful to students of folklore to call their 
attention to the occurrence in the Chinese literature 
of a similar superstition, wherein /PAytolacca acinosa (Shang- 
luh) takes the place of Mandragora officinurum, Sie 
Tsai-Kang’s ‘‘ Wu-tsah-tsu,” written about 1610 (Japanese 
edition, 1661, tome x. p. 41), contains the following passage :— 
‘*The Shang-luh grows on the ground beneath which dead man 
lies ; hence its root is mostly shaped like a man.?... Ina 
calm night when nobody is about, the collector, offering the 
owl’s flesh roasted with oil, propitiates the spirit of the plant 
until Zges fatui crowd about the latter; then the root is dug 
out, brought home and prepared with magic paper for a week ; 
thus it is made capable of speech. This plant is surnamed 
*Ye-hu’ (é.e. Night Cry) on account of its demoniacal nature.* 
There are two varieties of it: the white one is used for medi- 
cine ; the red one commands evil spirits, and kills men when it 
is internally taken by error.” KuMAGUSU MINAKATA. 

April 16. 


1 Here tae author says: “It is popularly called ‘Chanz-liu-Kan’ 
(= Witch-tree-root).” The name shows that the root was used in witch- 
craft, similarly with that of the Mandragora (cf Hone, ** The Year-B ok,” 
sub. ** December 28”). 

2 Another explanation suggested for this name is that, as long as the fruit 
of the Phytolacca remains unripe, the cuckoo continues to cry every night 
(Sie Tsai-Katg, sufr.). However, seeing that the belief in the s)rieks 
of the Mandragora was once current among the Europeans (‘* Encyclo- 
pedia Britannica,” gth ed. vol. xv. p. 476), it would b: more just to derive 


the Chinese name “ Night Cry” from an analogou: origin. 
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A Claim for Priority. 


I SEND you, under separate cover, a copy of an address, 
** Radiant Matter,” &c., delivered at the International Electrica] 
Exhibition, held in Philadelphia in 1884, reprinted from the 
Journal of the Franklin Institute, September 1885, and would 
call your attention to the description of the method of preparing 
films of gold and other metals of extreme thinness, far exceed- 
ing in tenuity those described in NATURE as novelties in 
metallurgical methods (prepared in identically the same manner), 
and exhibited at a conversazione of the Royal Society, June 13, 
1894. The first published note regardinz this sudject may be 
found in the Proce:dings of the American Phil. Soc., vol. xcix. 
February 16, 1877. Later and fuller notices will be 
found in Fourn. Franklin Institute, April 1877, June 1877, 
September 1885, and September 1894. In addition to the 
above, the process was fully described in U.S. Patent, 198, 209, 
December 18, 1877. ALEX. E. OUTERBRIDGE, 

Philadelphia, April 5. 


AN IMPROVED METHOD FOR THE MICRO- 
SCOPIC INVESTIGATION OF CRYSTALS. 


A MEMOIR of considerable importance to all who 

are interested in the microscopic determination of 
the characters of crystals, is contributed by Prof. Klein 
to the Stlsungsberichte of the Berlin Akademie der 
Wissenschaften for January 31, 1895 The twoessential 
points of the communication are that a form of stage 
goniometer is described, which permits of the most com- 
plete examination of many of the principal zones of the 
crystal with one and the same setting of the crystal upon 
its holder, and that the crystal is immersed during the 
observations in a liquid whose refractive index is about 
the mean of the refractive indices of the crystal. The 
idea of the “ Universaldrehapparat,” as the new stage 
goniometer is termed, appears to have suggested itself 
almost simultaneously to Prof. Klein and to Herr von 
Federow, for the former described an earlier form of it 
in the Sztzungsberichte of April 1891, while the latter 
published a description of an “ Universaltischen” for 
the microscope in the Zeztschrift fiir Krystallographie 
of May inthe same year. Herr von Federow had pre- 
viously contributed to the Zettschrift a remarkable 
memoir concerning a theodolitic universal goniometer, 
and the application of the principle of that instrument 
to the microscope goniometer followed naturally there- 
from. The present memoir of Prof. Klein affords so 
admirable a description of the improved instrument, 
which has been constructed for him by the well-known 
Berlin crystallographical optician, Herr Fuess, and like- 
wise of the mode of employing it in connection with the 
immersion method, that readers of NATURE may find a 
brief account of it not uninteresting. Unfortunately this 
description cannot well be illustrated, as Prof. Klein’s 
illustrations are photographic reproductions which are 
unsuitable for further reproduction. 

The microscope should of course be one of the petro- 
logical type, fitted with the usual accessories for the 
examination of crystals in parallel and convergent 
polarised light. The particular instrument constructed 
for Prof. Klein is somewhat similar to the largest Fuess 
model. It is so arranged with respect to the centre of 
gravity that it can be rotated into the horizontal position 
whenever desired, a point of some importance with 
regard to the use of an immersion liquid. The stage is 
of course circular, and is divided so as to read with the 
aid of a pair of verniers to single minutes ; it is further 
provided above with two graduated rectangular traversing 
movements, one of which is supplied with a micrometer 
registering o’o1 m.m., while the other is capable of much 
more rapid motion. The advantages ofthe simultaneous 
rotation of the polarising and analysing nicols, as adopted 
in the microscopes made by Mr. Swift under the direction 
of Mr. Allan Dick, have been so well appreciated by 


7 
s 
| 
| 
| 
| 
"ies 
Ne 
A \ 
t 
i 
n 
ti 
a 
n 
c 


APRIL 25, 1895 | 


NATURE 609 


Prof. Klein, that this has been arranged for in the new 
Fuess instrument. The carriers of the nicols are each 
furnished with a toothed flange capable of gearing with 
asmaller pinion, and the two pinions are arranged at 
the ends of a connecting rod furnished at a convenient 
height near the upper pinion with a milled flange by 
means of which rotation can be effected. Provision is 
made for the lengthening of the connecting rod when the 
focussing of the microscope by the rack and pinion or by 
the fine adjustment is effected, and care is also taken 
that the rotation by means of the connecting rod shall 
occur without dead-space or backlash. Prof. Klein states 
that some important details in connection with improve- 
ments in the mode of carrying out this simultaneous 
movement of polariser and analyser will shortly be pub- 
lished by Herr Fuess. Provision has likewise been made 
for correcting at any time the setting of the nicols in 
their carriers, experience having shown that the setting 
invariably alters slightly in course of time. In addition 
to the eyepiece nicol capable of being connected with 
the polariser in the manner just described, there is like- 
wise provided the usual nicol capable of sliding in or out 
of the microscope tube just over the objective. Above 
this, and just below the eyepiece, a Bertrand lens for 
observing interference figures in convergent light is 
capable of sliding in and out of the tube, and is intended 
to be employed in conjunction with a converging system 
of lenses capable of being carried in a tube attachment 
beneath the level of the stage. The remaining details 
of the microscope are the same as are usually supplied 
with the No. 1 Fuess instrument. 

The stage goniometer is intended to be employed with 
the microscope arranged horizontally, as it is found 
inconvenient to employ an immersion liquid with a ver- 
tical arrangement. The base-plate of the goniometer, 
consisting of a stout metal plate with fairly large central] 
aperture, is fixed by a suitable clamping arrangement 
upon the now vertical stage of the microscope. The 
plate is continued into a short arm on that side which 
is uppermost when fixed in position, and this arm carries 
near its end, and at right angles to it (horizontal when 
in position), a projecting piece terminating in the sup- 
porting cone for the goniometer circle, and which also 
carries the vernier reading to five minutes and the fine 
adjustment. The circle is hollowed in its upper central 
part, and perforated with a central aperture ; this permits 
of the sliding movement within the hollow, for centering 
purposes, of a disc which carries the axis of the instru- 
ment. To the lower end of this short axis are attached 
the movements for adjusting the crystal, and the lower 
of which carries the crystal. The adjusting movements 
are a pair of circular quadrants arranged at right angles 
to each other and graduated. They are simpler in con- 
struction, and lie much closer together than those of the 
best forms of goniometer now in use for ordinary gonio- 
metric and spectrometric work, and are therefore par- 
ticularly suitable for use in connection with the micro- 
scope. The upper quadrant is fixed to the axis; over it 
a slider is capable of moving, which carries a vernier, 
and below it the lower quadrant, which in turn is fitted 
with a slider terminating in the holder which carries 
the crystal cemented by wax. The verniers enable read- 
ings of five minutes to be obtained, the same degree of 
accuracy as in the case of the circle. 

The glass cell containing the immersion liquid is sup- 
ported in position normal to the axis of the microscope 
by means ofa stand with an adjustable arm placed to the 
left of the microscope. . It is recommended to have a 
series of cells, ready for filling with various media of the 
most frequently required refractive power. The advan- 
tages of Adams’ method of determining optic axial 
angles may also be combined with those of the method 
now described, by use of a cell consisting of an upper 
cylindrical portion terminating below in a sphere filled 
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with the liquid. As regards suitable liquids, an admirable 
list is given by Herr Pulfrich in his book descriptive of 
the construction and use of the total-reflectometer 
recently devised by him (p. 64). Two errors in that list, 
however, are corrected by Prof. Klein; he has been 
unable to prepare the solution of mercuric iodide in ani- 
line and quinoline of refractive index 2°2, and the refrac- 
tive index of the pheny! sulphide kindly supplied by 
Prof. Klein’s colleague, Prof. Emil Fischer, is only 1°56 
instead of 1°95. If the dangerously poisonous and in- 
flammable liquids are excluded, the list consists chiefly 
of oils, the well-known Thoulet solution, monobrom- 
naphthalene, and methylene iodide. The solution of 
iodine in the latter frequently renders it insufficiently 
transparent for the purpose. 

The determination of the true angle, 2V, between the 
optic axes within the crystal, supposing it to be biaxial, 
can at once be determined with the aid of the new ap- 
paratus, by immersing the crystal in a liquid whose re- 
fractive index is equal to the 8 (the intermediate) 
refractive index of the crystal. The condensing system 
of lenses is first inserted between the polarising nicol and 
the stage, and the Bertrand lens above the analyser ; as 
objective, either the ordinary wide angle combination 
usually employed for convergent light work, or a specially 
constructed one supplied for the particular purpose of 
convergent light observations through an immersion 
liquid, is employed. This objective is so constituted 
that as largea field of vision as possible is afforded, while 
the distance between objective and crystal is considerably 
greater than with the ordinary systems in use. The ap- 
parent angle of the optic axes in air, 2E, may first be 
measured, if desired, after adjustment of the crystal by 
means of the adjusting movements, by bringing the 
hyperbolic brushes to the cross wire of the microscope 
eyepiece in the usual manner. The immersion cell not 
being in position while this is being achieved, the ob- 
jective can be approached nearer to the crystal and one 
of the ordinary forms of convergent light objective em- 
ployed, which affords a larger «ngle of vision, 
reserving the special objective for the determination 
of the true angle of the optic axes. If, however, 
the Adams spherical cell is employed, there is no 
necessity even here to use the special objective, as 
the older wide angle form serves admirably. With 
the parallel sided cells it is preferable to use the 
special objective. The Adams sphere is not supported 
similarly to the rectangular cells, but is conveniently 
held by its cylindrical neck in a small support directly 
attached to the lower quadrant of the adjusting apparatus. 
The measurement of the true angle of the optic axes is 
then carried out in the usual manner, similarly to the de- 
termination of the apparent angle in air, while the 
crystal is immersed in the liquid contained in one or 
other of the two forms of cell. Monochromatic light 
should of course be used in making the observations, 
a sodium flame some little distance in front of the 
polariser being employed by Prof. Klein. 

The great advantage of this method of determining 
the true inner angle between the optic axes lies in the 
fact that it is totally unnecessary to prepare section- 
plates of the crystal, the whole crystal itself being em- 
ployed, and thus material saved. Prof. Klein does not 
claim for it the highest attainable accuracy, and for the 
class of work such as that with which the writer of this 
article has become identified, the determination of the 
crystallographic characters of series of isomorphous com- 
pounds closely resembling each other, where every en- 
deavour must be made to attain the upper limits of 
experimental accuracy, such a method is of course 
inadequate. But for the ordinary description of minerals 
and the crystals of isolated chemical preparations 
unlikely to be injured by the immersion liquid, and par- 
ticularly for laboratory teaching, the method is one of 
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the simplest and most interesting yet described. The 
accuracy depends entirely upon the closeness of the ap- 
proximation of the refractive index of the liquid to the 
8 index of the crystal. Of course it will rarely happen 
that coincidence of these values will occur for all colours 
of the light employed, the dispersion of the crystal and 
the liquid in general being different. So that although 
the values may be coincident for sodium light, they would 
in all probability be different for other colours. But if 
the observations are only conducted for sodium light, a 
process which is frequently sufficient for the purpose in 
view, then this objection entirely disappears. Moreover, 
the errors introduced by the discrepancy for different 
wave-lengths of light would not be sufficiently large in 
most cases, if observations for other colours were made, 
to materially reduce the value of the method for the 
purposes for which it was designed. 

A consideration of the simple formulz connecting the 
optic axial angle with the 8 refractive index and the 
refractive index of an immersion liquid will at once 
render the value of the method, within the above speci- 
fied limits, clear. Representing as usual the real semi- 
acute angle between the optic axes within the crystal by 
Va, the semi-obtuse angle by Vo, and the apparent semi- 
acute and obtuse angles in the immersion liquid by Ha 
and Ho respectively, the refractive index of the medium 
for light of the same wave-length being x, then: 


Sin Va = ; sin Ha and sin Vo = ; sin Ho, 


These two equations are of the same kind, for both 
Va and Vo are less than go’; and the only variables are 
m sin Ha and 2 sin Ho, for 8, sin Va, and sin Vo are 
constant quantities for this wave-length of light. If, now, 
the sum of the angles 2Ha and 2Ho is greater than 180’, 
the common factor # must, in order to bring the sum of 
these angles down equal to 180°, be increased, that is, a 
liquid of higher refractive power be employed. Conversely 
if the sum is less than 180° the refractive power of the 
liquid must be diminished in order to bring the sum of 
the angles up to 180°. For the specially interesting 
intermediate case where ” = 8, the sum of 2Ha and 
2Ho will be exactly 180°, and sin Va = sin Ha and sin 
Vo = sin Ho, when also Va = Ha and Vo = Ho. 

From the above theoretical considerations one can 
immediately deduce the course to be taken to render the 
immersion liquid exactly equal to the 8 index of the 
crystal ; if the measured values of 2Ha and 2Ho add up 
to over 180° a liquid of higher refraction must be 
obtained, and vice versa if the sum is less than 180°. 
There are, however, several ways of determining the 
closeness of approximation of the indices without going 
to the trouble of actually making preliminary measure- 
ments. In the first place the crystal will disappear in 
the liquid, that is to say, will be invisible, provided 
that it is colourless, when its refractive power is 
equal to that of the surrounding medium, especially 
when the line of the observer’s vision lies in the plane of 
the optic axes. This is very beautifully observed when 
calcite is immersed in monobromnaphthaline, and parti- 
cularly when it is arranged so that the observer looks 
along the direction of the vertical axis of the crystal; 
under these conditions the latter is completely invisible. 
In the second place, instead of hyperbolic curves passing 
through the positions occupied by the optic axes, the 
brushes will take the form of almost straight lines when 
the refraction of crystal and liquid is about the same. 

In choosing crystals for observation by the new method, 
Prof. Klein recommends that individuals or fragments 
should be selected which are equally thick in two perpen- 
dicular directions in the plane of the optic axes, that is, 
such as are almost cylindrical in appearance, and not 
too thick to prevent the interference figures being ob- 
served. When immersed in the liquid, it is as if at each 
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moment, and for every position during rotation of the 
crystal, a parallel section-plate were being examined, the 
natural faces of the crystal—however rich in faces the 
zone may be—not entering into consideration whatever. 

The ad\antages of the use of an immersion liquid of 
equal refractive power in the examination of crystals 
have been pointed out by several previous observers, as 
Prof. Klein is careful to state. So long ago as 1841 Biot, 
in his memoir concerning lamellar polarisation, describes 
the use he made of it. The method has long remained 
dormant, however, as far as is known from the literature 
of this branch of study. In the eighth edition, however, of 
the Lehrbuch der Physik und Meteorologie of Joh. 
Miiller, edited by L. Pfaundler in 1879, it is stated that 
if the refractive index of the liquid in which a plate per- 
pendicular to one of the medium lines is immersed is 
equal to that of the crystal, the true angle between the 
optic axes is at once afforded. Latterly, however, the 
evident advantages of the method have suggested them- 
selves to several crystallographers. M. Fouqué men- 
tions it in his memoir in the Bulletin of the French 
Mineralogical Society of 1894 on the felspars. 

The writer of this article has frequently made use of 
the method for certain specific purposes, and it may be 
of use to other workers to give a brief indication of one 
or two modes of extending its sphere of usefulness not 
touched upon by Prof. Klein. In the course of the in- 
vestigation of the normal sulphates of potassium, rubi- 
dium, and czsium, the results of which were laid before 
the Chemical Society last year (Journ. Chem. Soc. 1894, 
628, and Zeitschrift fiir Krystallographie, 1894, xxiv. 1), 
a difficulty was found in determining the true optic axial 
angle of rubidium sulphate by means of the very accu- 
rately orientated section-plates prepared by use of the 
new grinding goniometer described to the Royal Society 
(Phil. Trans. 1894, Series A, 887) earlier in the same 
year. The difficulty, which is one not uncommonly met 
with, was owing to the fact that the extremely low double 
refracticn, necessitating the use of very thick section- 
plates, combined with the slight separation of the optic 
axes, rendered it impossible to measure the obtuse angle 
in monobromnaphthaline, and so to calculate the true 
Sin Ha 
™ 
difficulty was surmounted, as fully described in the 
memoir referred to, by measuring the acute angle by 
means of section-plates perpendicular to the first median 
line immersed successively in two liquids, benzene and 
cedar oil, whose refractive indices were nearly, and the 
mean of them exactly, equal to the mean refractive index 
of rubidium sulphate. The two series of values obtained 
for six wave-lengths of light (the monochromatic light 
producer recently described by the writer, PAz/. Trans. 
1894, Series A, 913, being employed) were almost iden- 
tical, differing only by a very few minutes, and the mean 
for each wave-length was taken as representing the true 
angle of separation of the optic axes for that particular 
wave-length. The method is applicable to all cases 
where it is found impossible to see the hyperbolic brushes 
through a section perpendicular to the second median 
line on account of the slight separation of the optic axes. 
The suggestion to employ it was made to the writer by 
Mr. Miers, of the British Museum, who has had a gonio- 
meter constructed for the express purpose of studying 
the use of an immersion liquid. 

Another case in which observations in such a liquid are 
of great value is when it is found desirable to confirm, in 
some independent manner, the mode of dispersion of the 
optic axes for different colours indicated by the calcu- 
lated values of 2Va obtained from the formula last 
quoted. Several of the compounds which the writer has 
lately been engaged in studying exhibit very low dis- 
persion of the optic axes, and the calculated values of 


angle by means of the formula tan Va = 
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2Va for five wave-lengths, obtained from the measure- 
ments of the apparent acute and obtuse angles in mono- 
bromnaphthalene by the use of accurately orientated 
section-plates, are so close together that it was con- 
sidered advisable to ascertain in some other manner 
whether the order of dispersion was truly represented ; 
that is, whether the angle for one end of the spectrum 
was really very slightly greater than that for the other 
end, or whether the amount of dispersion thus indicated 
did not really fall within the limits of experimental 
error, thus leaving it possible that the dispersion might 
even be of the contrary order. By immersing a plate 
perpendicular to the first median line in a liquid of re- 
tractive power equal to the medium refractive index of 
the crystal, the interference figure in white light usually 
at once indicates, by the colours exhibited on the margins 
of the axial brushes, the order of dispersion, and measure- 
ments of the axial angle for the two extreme wave- 
lengths afford an immediate check upon the accuracy of 
the calculated angles. It is a considerable source of 
satisfaction to be able to confirm such calculated optic 
axial angles in so simple a manner. 

Prof. Klein further describes how admirably the new 
apparatus is adapted for the determination of the ex- 
tinction angles upon the various faces of a zone, in 
parallel polarised light. For this purpose the converging 
lenses are removed, and the eyepiece analysing nicol is 
employed, so that the polarising and analysing nicols 
may be arranged for simultaneous rotation. The mea- 
surements are carried out while the crystal is immersed in 
the liquid as in case of the determinations of optic axial 
angle. The only precaution necessary is that the crystal 
should be uniformly illuminated in order that the exact 
position of extinction may be ascertained by use of one 
of the usual half-shadow stauroscopic plates. 

The memoir concludes with a description of the general 
mode of investigating a biaxial crystal immersed in a 
liquid of equal refractive power, indicating how the 
principal planes of optical elasticity may be found, the 
positions of the optic axes ascertained, and the true 
internal angle of the latter measured. One of the most 
important advantages of the method is the simplification 
which it introduces into the study of triclinic crystals, 
hitherto almost dreaded by the crystallographer for the 
trouble they involve. It would appear that their optical 
investigation by the immersion method offers but slightly 
more difficulty than that of crystals of higher symmetry, 
the positions of the optic axes being readily found, and 
the true angle at once sfforded. This alone would 
entitle Prof. Klein to the thanks of crystallographers and 
mineralogists for perfecting so admirable an aid to 
investigation. A. E. TUTTON. 


MICROBES AND METALS. 


TRE effect of metals on the growth of bacteria has 

been examined by Miller, Behring, and others, and 
another contribution to this subject has lately been pub- 
lished by Dr. Meade Bolton, in the December number of 
the /nternational Medical Magazine. According to 
Uffelmann, who smeared the surface of copper coins 
with liquefied jelly-cultures of cholera bacilli, the latter 
were destroyed in seventeen minutes; whilst on a brass 
coin they were alive after thirty hours, but dead after 
sixty hours. Bolton employed Miller’s method of in- 
oculating a tube of melted jelly with particular microbes, 
and pouring the contents out on a sterilised glass-plate, 
after which bits of the metal under examination were laid 
on the jelly whilst it was still soft. If the metal has an 


inhibitory action on the microbes, then a clear zone is 
left around the metal after the colonies have developed 
in the other parts of the jelly. The width of this zone, 
Dr. Bolton found, varied very considerably with different 
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organisms, as well as with different metals. Thus care- 
fully purified bits of silver produced in the case of cholera 
bacilli a clear zone 5 millimetres broad, in the case of 
typhoid bacilli a zone of about 1 millimetre, whilst with 
the closely allied colon bacillus a zone of about 5 milli- 
metres was produced. In the case of purified gold, 
no inhibition was observed with the staphylococcus 
pyogenes aureus, colon bacillus, typhoid bacillus, or 
cholera bacillus. Freshly “ glowed gold” had invariably 
no inhibitory action; and in the few cases where inhibition 
was observed, the gold had not been glowed for several 
weeks. Pure nickel, platinum wire, and platinum black 
aluminium, silicon, and niobium, again, also failed to 
give any reaction with most of the microbes examined. 
Throughout the investigations it was found that those 
metals that are resistant towards chemical reagents in 
general, failed to produce any effect on microbes; 
whilst, on the other hand, those metals which are readily 
attacked by chemical reagents, all exhibited a marked 
inhibitory action upon the growth of bacteria. This 
result is probably due to a solution of the metal taking 
place in the medium. The length of time it is necessary 
to leave the metals in contact with the jelly, to produce 
an effect on the microbes present, was tried with brass, 
copper, cadmium, and zinc, on the staphylococcus 
pyogenes aureus. The metals were put on and removed 
at various intervals. When cadmium was left on fora 
minute, there was aclear space underneath where it had 
rested, which extended to 1 millimetre round ; when it was 
left on for three or four minutes, the clear space usually 
extended over 3 millimetres. Very similar results were 
obtained with zinc. With brass no effect was produced 
when it was left on thirty-six minutes, but after this there 
was more and more marked inhibition up to fifty 
minutes ; but to produce a clear space, it was necessary 
to leave it on for still longer. Copper produced no 
visible effect under thirty-six minutes, and fifty minutes 
was required to produce a clear space. 


G. C. FRANKLAND. 


PROFESSOR JAMES DWIGHT DANA. 


BY the sudden death of Prof. J. D. Dana, from heart- 

failure, on April 15, America has lost a veteran man 
of science, who in his time has not only played many 
widely varied parts, but has reached the highest excel- 
lence in each. As a mineralogist he published, solong ago 
as 1837, the first edition of a “ Descriptive Mineralogy,” 
which by reason of its completeness and accuracy soon 
became a standard work of reference throughout the 
civilised world, and of which the sixth edition (1134 
pages), issued in 1892 under the superintendence of his 
distinguished son, Prof. Edward Salisbury Dana, still 
maintains the high reputation attained by the original 
work. As a geologist and palzontologist, he published 
in 1863 a similarly excellent and weil-illustrated ‘‘ Manual 
of Geology,” having special regard to the geology of the 
North American continent, and of which the fourth 
edition (1087 pages) was issued only two or three months 
ago. Of his work as a zoologist, we may cite as example 
his elaborate report on the zoophytes, collected by an 
expedition in which he took a very active part. The 
report is illustrated by 61 plates, and in it are described 
no fewer than 230 new species. Attainments so diverse 
belong only to the few. 

James Dwight Dana was born on February 12, 1813, 
at Utica, in the State of New York, U.S.A,, and was 
therefore in his eighty-third year at the time of his death. 
He was educated at Yale College, New Haven, Con- 
necticut, receiving there a sound training in mathematics, 
physics and chemistry, which was of the greatest service 
to him in his subsequent career; he proceeded to his 
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degree in the year 1833. His appointment as Instructor 
of Mathematics to the midshipmen of the United States 
Navy gave him splendid opportunities for the study of 
nature in various parts‘ of the world, particularly in 
France, Italy, and Turkey, opportunities of which he was 
not slow to avail himself; more especially was his at- 
tention attracted to the study of volcanic phenomena by 
an ascent of Vesuvius; a sight of Stromboli, and an 
excursion in the Island of Milo in the year 1834. Settling 
down for a short time, he acted as chemical assistant at 
Yale College to his old teacher and friend, Prof. Silliman 
(1836-38) ; but an opportunity again presenting 'itself 
of making a long voyage of marine observation, he 
accepted the appointment of mineralogist and geologist 
to the United States exploring expedition, which was to 
proceed round the world. This expedition, under Charles 
Wilkes as Commander, was admirably equipped for the 
objects in view, and consisted of two sloops-of-war, 
a store-ship, and a brig ; the cruise extended over four 
years (1838-42), and the scientific staff included, in ad- 
dition to Dana, Pickering, Couthoy, and Peale as 
zoologists, Rich and Breckenridge as botanists, and Hale 
as philologist. The memory of the events, scenes and 
labours of this cruise was a constant joy to him during 
the remaining fifty-three years of life. On at least two 
occasions, however, he was in imminent peril: at one 
time his vessel narrowly escaped destruction on the 
rocks of Southern Fuegia, when the sea was dashing up 
the cliffs to a height of two or three hundred feet, and all 
the anchors had given way ; at another time his party 
had to take to the boats empty-handed, and some hours 
afterwards they saw the last vestige of the vessel which 
had been their home for three years disappear beneath 
the waves. 

The study of the material collected by the expedition 
and the preparation of his reports occupied all the 


he available time during the next thirteen years. The first 
ee two or three years were spent at Washington, but after 
te his marriage to the daughter of Prof. Silliman he 
e a removed back to New Haven, where he passed the rest 


of his life. In 1850 he was appointed Silliman 
Professor of Geology and Natural History at Yale 
College. In 1846 Mr. Dana had become associate-editor 
; of the American Journal of Science, and after the death 
of Prof. Silliman, in 1864, he became the principal editor 
of that important scientific organ. 

Dana gave special attention to corals and coral 
islands, and also to volcanoes. The Wilkes expedition 
of 1838-42 followed in part the course taken by the 
Beagle in 1831-36, and even where it diverged from that 
route visited coral and volcanic islands such as have 
been carefully described by Charles Darwin. When the 
Wilkes expedition reached Sydney in 1839, Dana read 
in the papers a brief statement of Darwin’s theory of 
the origin of the atoll and barrier forms of reefs; this 
mere paragraph was a great help to him in _ his 
later work, and he afterwards regarded Darwin with 
feelings of the deepest gratitude. A visit to the Fiji 
Islandsin 1840 brought before him facts such as had 
been already noticed by Darwin elsewhere; but there 
they were on a still grander scale and ofa more diversified 
character, thus enabling him to speak even more posi- 
tively of the theory than Darwin himself had thought it 
philosophic to do. On other points the conclusions 
arrived at by Darwin and Dana, independently of each 
other, were for the most part the same, and differed only 
in comparatively unimportant details. Dana’s special 
labours relative to corals ceased with the publication of 
his report on the zoophytes collected by the expedition, 
but an elaborate account (406 pages) of Corals and 
Coral Islands was prepared by him and issued in 1879: 
this was an extension of his expedition-report on Coral 
Reefs and Coral Islands, which had been separately 
published in 1853. In 1890 appeared another consider- 
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able work (399 pages) entitled ‘Characteristics of 
Volcanoes, with contributions of facts and principles 
from the Hawaiian Islands,” which placed on record 
much useful information collected by him during his 
travels. 

‘In addition to these larger works, he was the author 
of about two hundred separate papers. Some of them 
are of a physical character : his first paper, published as 
far back as 1833, dealing with the connection of electri- 
city, heat and magnetism ; subsequent papers treated of 
galvano-magnetic apparatus and the laws of cohesive 
attraction as exemplified by crystals. Other papers, ofa 
purely crystallographic character (1835-52), treated of the 
drawing and lettering of crystal figures, of crystallo- 
graphic symbols, and of the formation of twin growths ; 
a series of volcanic papers discussed both lunar and 
terrestrial volcanoes, the latter including those of Vesu- 
vius, Cotopaxi, Arequipa, Mauna Loa, and Kilauea 
(1835-68) ; a set of coral papers treated of the tempera- 
ture limiting the distribution of corals, on the area of 
subsidence in the Pacific as indicated by the distribution 
of coral islands, on the composition of corals and on 
fossil corals (1843-74). 

About forty papers are on mineralogical topics : many 
of them are descriptive of particular mineral species ; 
others treat of general subjects, such as nomenclature, 
pseudomorphism, homceomorphism, the connection 
between crystalline form and chemical constitution, 
and the origin of the constituent and adventitious 
minerals of trap and the allied rocks. As illustrations 
of the variety met with in his geological publications, we 
may cite his papers on the origin of the grand outline 
features of the earth, the origin of continents, 
mountains and prairies, the early condition of the 
earth’s surface, the analogies between the modern 
igneous rocks and the so-called primary formations, on 
erosion, on denudation in the Pacific, on terraces, on 
southern New England during the melting of the great 
glacier, on the degradation of the rocks of New South 
Wales, and the formation of valleys. The remaining 
papers, about seventy in number, deal with biological sub- 
jects, both recent and fossil, and have a similarly varied 
character; some being descriptive of species, others 
treating of classification and similarly general problems. 

The importance of this scientific work was widely 
recognised, and many marks of distinction were conferred 
upon him, both at home and abroad. He was an 
original member of the National Academy of Sciences 
of the United States, and in the year 1854 occupied the 
presidential chair of the American Association for the 
Advancement of Science. In 1851 he was elected a 
Foreign Member of the Geological Society of London, 
and in 1872 received from that Society the Wollaston 
Medal, the highest compliment the Geological Society 
can pay to the man of science; in the same year the 
University of Munich honoured him with the degree of 
Ph.D. ; in 1877 he was the recipient of the Copley 
Medal of the Royal Society, and in 1884 was elected one 
of the foreign members; in 1886 Harvard conferred 
upon him the degree of LL.D.; he was also an honorary 
member of the Academies of Paris, Berlin, Vienna, St. 
Petersburg and Rome, and of the Mineralogical 
Societies of England and of France. 


NOTES. 

WITH the Ecole Normale at Paris, which has just celebrated 
its centenary, the names of a number of distinguished men of 
science are associated. At the present time, no less than 
twelve of its old students are members of the Academy of 
Sciences. Pasteur left Lille to become the director of scientific 
studies at the school, and carried on, while in connection with it, 
the researches which have made his name known throughout 
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the world. M. Bertrand, the Perpetual Secretary of the 
Academy, is an old student of the school, and among other 
eminent names included in the list of its alumni are MM. Dar- 
boux, Joubert, Serret, Hermite, Puiseux, Briot, Bouquet, 
Giard, Baillaud, Chaive, Floquet, Pellet, Tisserand, Appell, 
Picard, &c. ; while the teaching staff now’contains such men as 
Goursat, Tannery, Gernez, Dufet, Houssay, Constantin, Raffy, 
Violle, Joly, and Wallerant. 


AN influential committee has been formed for the erection of 
a monument to the late Prof. Hermann von Helmholtz, the 
German Emperor having promised 10,000 marks and a free site 
forthe purpose. The committee is international and thoroughly 
representative, as shown by the names of Berthelot, Blaserna, 
Boltzmann, Geikie, Holmgren, Kékulé, Kelvin, Lippmann, 
Lubbock, Pictet, Rayleigh, Roscoe, Sidgwick, Siemens, Tait, 
Thalén, Virchow, Weber, and others among the 180 dis- 
tinguished men of science forming the committee. Funds will 
be collected in Germany and in other countries, and may be 
sent to any member of the committee, or to Messrs. Mendelssohn 
and Co., Berlin W., Jaegerstrasse 49 and 50. Letters may 
be sent to Prof. Dr. A. Konig, Berlin N.W., Flemmingstrasse 1. 
The appeal issued by the committee concludes as follows : 
‘* Friends and admirers of Hermann von Helmholtz, far and 
near, unite with us! Bear witness to the homage paid by science, 
which knows no frontiers, to one of its heroes; show your 
gratitude for the benefits which life has received from his 
scientific labours, and give expression to the love which his 
harmonious spirit won wherever he appeared.” 


PRoF. HUXLEy’s condition during the past week has caused 
his friends considerable anxiety, but we are glad to learn that a 
change for the better set in on Monday. 


Dr. JOHN H. REDFIELD, one of the founders of the American 


Association for the Advancement of Science, died recently at 
Philadelphia. 


THE Prince of Wales has signified his intention to be present 
at the celebration of the jubilee of the Royal Agricultural 
College, Cirencester, on July 25. 


THE sixty-seventh meeting of the Society of German 
Naturalists and Physicians will be held this year at Liibeck, 
September 16 to 21. The secretaries of the zoological section 
are already making preparations for this event, and will issue a 


preliminary programme of communications _and demonstrations 
early in July. 


THE London Geological Field Class will commence their 
series of Saturday afternoon excursions, under the direction of 
Prof. H. G. Seeley, F.R.S., next Saturday, when they will 
visit Otford and;Eynsford. Further particulars can be obtained 
from the General Secretary, R. Herbert Bentley, 31, Adolphus 
Road, Brownswood Park, N. 


Mr. Epwarp CrossLey has signified his intention of 
presenting to the Lick Observatory the 3-foot reflecting 
telescope, with its dome, which now form part of his private 
observatory at Halifax. This information comes to us directly 
from the Lick Observatory, together with an expression of high 
appreciation of Mr. Crossley’s most generous gilt. 


APPLICATIONS for appointment to the Medical Research 
Scholarships of the Grocers’ Company must be sent in before 
the end of this month. The Scholarships are three in number, 
each of the value of £250, and are open only to British sub- 
jects; they were instituted by the Company as an encourage- 
ment to exact research into the nature and prevention of 
important diseases. 


AT Stevens's sale room on Tuesday, a fine and well-preserved 
specimen of the Great Auk, from the collection of the late Sir 
William Milner, was put up to-auction. About eighty skins 
of the bird are known to be in existence, of which twenty-four 
are in Great Britain, ten of these being in museums, and 
fourteen in private hands. The bidding for the specimen 
offered for sale by Mr. Stevens started at 100 guineas, and 
went up slowly to 350 guineas; but as this was lower than the 
reserve price, the bird did not change owners. A Great Auk’s 
egg, offered at the same sale, reached the price of 180 guineas, 
while an egg of AZpyornis maximus was sold for 36 guineas. 


A PARTY, consisting of Dr. Geo. Becker, Prof. W. H. Dall, and 
Mr. Parington, of the U.S. Geological Survey, will leave Wash- 
ington on May 16 for Alaska, and will be away until September. 
Congress recently directed an examination of the gold and coal 
deposits of the: territory to be made, and this will be the work 
of the party ; directed more especially towards an estimate of 
the economic value of the known deposits, rather than toward 
a search for new ones. 


THE new system—the ‘‘Systéme francais”—proposed by 
the French Société d’Encouragement to regulate the pitch of 
screws, and the metric wire gauge—the ‘‘ Jauge décimale 
métrique "—in which the number of a wire is the same as the 
diameter expressed in tenths of millimetres, have been adopted 
in the French Navy by the Minister of Marine. The approva 
thus officially shown to the new scales will greatly assist the 
Society in its efforts to establish uniform gauges for wires and 
screw-threads, 


THE news that the office of Superintendent of Agriculture, 
held by Mr. C. A. Barber in the Leeward Islands, has been 
abolished, and that the Department of Agriculture, as such, no 
longer exists, is altogether surprising. The Department was 
only opened towards the end of 1891, but, under Mr. Barber’s 
direction, the four botanical stations in connection with it, at 
Antigua, Dominica, St. Kitts, and Montserrat, have done a large 
amount of work, which is daily becoming more and more: known 
2nd appreciated. No agricultural community can afford to be 
without scientific advice in these days of competition and plant 
disease. Why the local Legislature should dispense with this ad- 
vice just when the Superintendent of their Department of Agri- 
culture had, by incessant stndy of the climatal and economic 
conditions of the islands, attained the position to give it 
authoritatively, is quite beyond our comprehension. 


THe ‘‘ Exposition annuelle” of the French Physical 
Society was held last week. Many new and ingenious pieces 
of apparatus, for use in all branches of physical investigation 
and instruction, were on view. Electrical instruments 
occupied a large share of the exhibits, but there were also to 
be seen new forms of barometers, thermometers, calorimeters, 
spectroscopes, dynamometers, balances, and other engines of 
research. M. Violle exhibited photographs of the electric 
arc, and MM. Loewy and Puiseux showed their lunar photo- 
graphs obtained at the Paris Observatory. Useful accessories 
to micrometers for astronomical telescopes were shown by M. 
Maurice Hamy. There were also on view, among numerous 
other things, metals of new compounds prepared by M. 
Moissan in his electric furnace ; a radiometer which turned 
in the opposite direction to that of the ordinary form of the 
instrument ; M. Janssen’s long-period meteorograph, designed 
for the Mont Blanc Observatory; M. Raoul Pictet’s 
apparatus for the experimental study of the critical points of 
liquids ; and the spectrum of argon. Visitors to the Exhibition 
must have derived considerable benefit from an inspection of 
the many physical instruments and devices which were to be 
seen, 
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Major CARDEW’S report on the inquiry which he has made 
into the circumstances connected with a series of explosions 
which occurred on February 1, on Southwark Bridge, has just 
been printed as a Parliamentary Paper. It will be remembered 
that there were four explosions ; the first, and by far the most 
intense, occurred in the culvert under the pavement and road- 
way on the west side of the bridge, and it was immediately fol- 
lowed by three explosions in the street boxes of the Electric 
Lighting Company, on the east side of the bridge. On 
opening the ground over the culvert, shortly after the explosions, 
a large crack was found in the 3-inch gas main, out of which 
the gas was coming in volumes. How the gas was fired could 
not be exactly ascertained, but Major Cardew confidently 
asserts that it was not by means of the electric lighting mains. 
The most striking features about the accident seem 
to be: (1) The distance to which it appears that a 
series of explosions may travel along the electric mains 
which form a gigantic network under the whole of the 
streets of the city; .and (2) the proof it affords of the in- 
sufficiency of any ordinary system of ventilation of these pipes 
and street boxes, if gas can find an easy access to them, and 
the necessity of exercising great care to make and keep the 
street boxes impervious to gas. In a former report it was 
recommended that ‘* accumulation of gas should be prevented by 
thorough ventilation, by making the sides and bottoms of street 
boxes impervious to gas, and by filling up the boxes as far 
as practicable with incombustible material”; to this Major 
Cardew now adds—‘‘ by thoroughly plugging pipes and conduits 
ateach street box to prevent passage of gas along the system,” 
and he puts the filling up the boxes first, as the most simple 
and certain method of preventing danger of explosion. It is 
admitted that the main cause of the explosions was the defect in 
the gas-pipe, and this again directs attention to the very serious 
danger to the public arising from the condition of the gas-pipes 
in many districts, and the way in which they are laid and 
supported ; a danger which is continually increasing, owing to 
the spread of the use of wood paving and other impervious 
surfaces, and which is temporarily intensified by every severe 
frost. No want of care on the part of the gas companies can, 
however, relieve electric lighting companies of the duty of 
sufficiently protecting their conduits and street boxes against an 
accumulation of gas, by acting on the recommendations made. 


It is very commonly believed that in Ireland, on account of 
the mild climate, the Arctic or Mountain Hare does not turn 
white in winter, but remains in its brown summer fur. Writing 
in the Zoologist, Dr. R. F. Scharff brings evidence that there is 
no change in the colour of the Irish hare in most winters. But, 
on the other hand, Major-General Warrand states that—‘‘ At 
Finnebrogue, near Downpatrick, a very large number of hares 
are taken or killed every year, and it is found that a consider- 
able number of them turn very white in the winter, while nearly 
all assume a much lighter shade of fur when the cold weather 
sets in.” The editor of the Zoologist says that this view is sup- 
ported by a number of sportsmen and good observers, and that 
he himself has shot several Irish hares in all stages of change 
from brown to white. 


THERE is an interesting paper in the LZiectrician, by 
Messrs. Campbell and Lovell, on the supposed magnetic 
fatigue. Prof. Ewing has recently shown that in the case of 
good wrought iron, when subjected to very many reversals in 
weak magnetising fields, there is no perceptible change in the 
magnetic qualities. The authors have made use of strong 
magnetising fields, and have experimented on cast as well as 
wrought iron. The specimens to be tested were in the form of 
rings wound over with primary and secondary coils. A single 


then an alternating current of about 1°4 amperes at 83 alter- 
nations per second was kept passing through the primary coil 
for nearly a month. Another series of tests were then made, 
and it was found that the B.H, curve obtained coincided exactly 
with that given before the repeated reversals, both in the case of 
wrought and cast iron. 


THE current number of Wiedemann’s Annalen contains a 
paper, by Herr A. Bock, on the ratio between the lateral con- 
traction and the longitudinal dilatation (Poisson’s ratio) in 
magnetised iron rods, In the method employed the rod under 
test is rigidly supported at its middle, so that it lies in 
a horizontal plane. At either end of the rod a cross-piece is 
attached, as well as a plane mirror. These cross-pieces serve 
as lever arms, from the ends of which weights can be hung. In 
this way the bar is both bent and twisted, the amount of bend- 
ing and twisting being read off by means of a vertical tele- 
scope, two scales at right angles, and the mirrors attached to 
the ends of ‘the rod. The difference of the readings on the 
scale parallel to the length of the rod (B) is proportional to the 
bending, while the difference in the readings on the scale at 
right angles to the length of the rod (T) is proportional to the 
twist. Then using Kirchhoff’s formula, Poisson’s ratio is given 
= = —1, where s is the half length of the rod, and 
2 is the length of the lever arm, at the end of which the deform- 
ing weight acts. Neither in the case of hard steel or soft iron 
(a magnetising coil being used in this latter case) was a differ- 
ence in Young’s modulus, or of the torsional rigidity greater 
than 0°5 per cent. observed. In the case of soft iron, the author 
considers that his experiments are sufficiently accurate to show 
that after magnetisation the torsional rigidity and Young’s 
modulus both diminish. Since, however, B diminishes faster 
than T, the value of Poisson’s ratio increases. The author 
finds that frequent magnetisation and deformation causes the 
differences in the elastic constants between the magnetised and 
unmagnetised states to diminish, and he therefore concludes 
that it is not possible to detect the effect on the elasticity of 
magnetisation in a rod by the change in the pitch of the note it 
emits when struck. 


THE field experiments now in progress in various parts of the 
country partake rather of the character of demonstrations than 
of incursions into,the domain of original research. The ex- 
periments made in Carnarvonshire last year, in connection with 
the agricultural department of University College, Bangor, in- 
cluded a series in which a mixture of rye grass and clover seeds 
was pitted against mixtures containing the seeds of other grasses 
than rye grass, in addition to or exclusive of the latter. The 
crops were cut in July, and weighed green, when the crop con- 
taining clovers and rye grass only was found to be the heaviest. 
All the plots are to be grazed for the next three years, and it is 
obvious that considerable time must be allowed before definite 
conclusions can be arrived at. Experiments made in Anglesey 
**to test the best quantity of seed to sow for oats,” appear pro- 
visionally to demonstrate that four or six bushels of seed (black 
Tartarian) broad-casted per acre, give better crops than are 
obtained from eight bushels of seed, the quantity sown under 
the usual practice of the island. In both counties comparative 
manurial experiments are in progress upon pasture land and 
field crops. 


Tue work of the Aberdeenshire Agricultural Research 
Association in 1894 was largely concerned with an inquiry into 
‘* degeneration of rye grass and possible recovery.” It isargued 
that, in permanent pasture, ‘‘ starvation of plants, and non- 
utilisation of the plants when grown, are the features to be 
remedied, in order to secure permanent pasture of the valued 


B.H. curve was taken by the ordinary ballistic method, and | ryegrass.” The supreme value of Lo/ium ferenne in pastures, 
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as demonstrated by Sir John Lawes and others a few years ago, 
appears to be steadily acquiring additional confirmation in 
different parts of the country, and the economic importance of 
the question is beyond all doubt. We are afraid that confusion 
is likely to arise from the adoption of a practice in vogue at 
some of the American experiment staticas, where the word 
‘‘legume” is used to denote “‘ leguminous (papilionaceous) 
plant.” In this report we read, ‘‘ Legumes (é.c. tares, peas, 
clover, lucerne, &c.).” The word ‘‘ legume” has already a 
definite meaning attached to it by English botanists, whilst in 
colloquial use in France it has another and a wider application. 
Exception should also be taken to the use of the term tuber- 
cules (or tubercles) to denote the structures on the roots of 
leguminous plants. Lawes and Gilbert have, with admirable 
consistency, adhered throughout to the word “ nodules,”’ and it 
is unfortunate that this example has not generally been followed. 
Students of agriculture are hearing more and more of tubercle in 
animals, and of the disease termed tuberculosis, and there is a 
tendency, at least on the part of beginners, to think that all 
tubercles must be alike. The general adoption of the word 
**nodules,” as used by Lawes and Gilbert, would lessen the 
possibility of confusion. 


Miss CHRISTINE LADD FRANKLIN publishes an interesting 
paper on ‘‘ The Normal Defect of Vision in the Fovea” in 
the current number of the Psychological Review. Recent in- 
vestigations of Kénigs on the relative absorption of different 
portions of the spectrum by the visual purple, the curve of which 
corresponds with the curve which expresses the distribution of 
brightness along the spectrum for (1) the totally colour-blind 
and (2) the normal eye in a faint light, suggest that vision both 
in (1) and (2) is conditioned by the presence of visual purple in 
the retina. But this visual purple is absent in the fovea. If 
this be so, the eye in (1) and (2) should be blind in that part 
of the retina. Careful observations and experiments were made 
to test the validity of this conclusion. ‘‘ The blindness of the 
fovea for faint light did not at once reveal itself; the act of 
fixation means holding the eye so that an image falls on the part 
of the retina best adapted for seeing it, and hence it would in- 
volve keeping the image out of the fovea in a faint light, if the 
fovea were then really blind. But after the total disappearance 
of the small bright object looked at had several times occurred 
by accident, it became possible to execute the motion of the eye 
necessary to secure it at pleasure. It was then found that the 
simple device of presenting a group of small -bright objects to 
the eye of the observer was sufficient to demonstrate the 
‘normal night-blindness of the fovea’ without any difficulty— 
one or other of them is sure to fall into the dark hole of the 
fovea by accident.” Observations on a totally colour-blind 
boy showed the blindness of his fovea. The function of the 
retinal purple is, it is suggested, for the reinforcement of waning 
light, and is especially adapted for the absorption of the faint 
green light of dense forests, 


THE Calendar of Queen’s College, Galway, for 1894-95, has 
just been published, and also that of the Royal University of 
Treland, for the year 1895. 


THE current number of the Yourna/ of the Royal Agricultural 
Society of England contains a long report, by Sir J. B. Lawes, 
F.R.S., and Sir J. H. Gilbert, F.R.S., on ** The Feeding of 
Animals for the Production of Meat, Milk, and Manure, and 
for the Exercise of Force.” 


A NEw edition has been published of ‘* Stephens’ Catechism 
of Practical Agriculture ” (W. Blackwood and Sons), revised and 
largely rewritten by Mr. James Macdonald. The popularity of 
the book is vouched for by the fact that more than twenty-one 


TWENTY-EIGHT short essays by Dr. Jean Rey, ‘‘ Onan in- 
quiry into the cause wherefore tin and lead increase in weight 
on calcination,” form the contents of No. 11 of the Alembic 
Club Reprints, The essays, which originally appeared in 1630, 
are interesting because they contain descriptions of experiments 
and results which anticipated, to some extent, the work done by 
Lavoisier a century and a half later. 


Parts of the first and second editions of Malthus’ essay on the 
principle of population, have been published, in a handy volume, 
in Messrs, Macmillan’s series of Economic Classics, edited by 
Mr. J. Ashley. Of the first edition, published in 1798, about 
one-third has been reprinted ; but of the second edition, which 
contained about four times as much matter, the selected 
chapters are only one-twentieth of the whole work. 


AN account of principles and practice of the methods adopted 
by Dr. T. Schott in the treatment of chronic diseases of the 
heart by means of mineral baths and exercises, has been written 
by Dr. Bezly Thorne, and published by Messrs. J. and A. 
Churchill, together with a description of the Nauheim baths, 
and of the therapeutic exercises. The volume is full of diagrams 


and other illustrations of interest to students of cardiac 
affections. 


A GERMAN edition of Mr. Benjamin Kidd’s ‘* Social Evolu- 
tion,” with a preface by Dr. A. Weismann, has just been 
published by Gustav Fischer, Jena. 


FIVE new volumes belonging to the ‘‘ Encyclopédie scienti- 
fique des Aide-Mémoire” have come to us from the joint 
publishers, Gauthier-Villars and G. Masson, Paris. They are: 
** Le Fonctionnement des Machines a Vapeur,” by G. Leloutre ; 
“Des Marées,” by P. Hatt ; “‘Balistique des Nouvelles Pou- 
dres,” by E. Vallier; “‘La Théorie des Procédés Photo- 


graphiques,” by A. de la Baume Pluvinel; and ‘‘ La Distilla- 
tion,” by E. Sorel. 


INDEXES to the literature of cerium and lanthanum, by Dr. 
W. G. Magee, have been published together as No. 971 of the 
“* Smithsonian Miscellaneous Collections,” in accordance with 
the recommendation of the Chemical Literature Committee of 
the American Association for the Advancement of Science. 
The difficulty and labour involved in the preparation of these 
indexes can only be fully understood by thos: who have 
attempted similar tasks. All chemists should be grateful to 
Dr. Magee for his very valuable bibliography. 


A FULL notice of the life and numerous works of the late Mr. 
F, Buchanan White appears, with a portrait, inthe April num- 
ber of the Annals of Scottish Natural History. A report on the 
remarkable visitation of the Little Auk to Scotland, during the 
past winter, is contributed to the same number by Mr. W. E. 
Clarke. The whole of the records of occurrences of the bird 
from December 22, 1894, to February, are shown upon a map 
which accompanies the report, and are also precisely tabulated 
in chronological sequence. 


Dr. Henry MaupsLey’s “Pathology of Mind” (Mac- 
millan) has recently been published in such an altered and 
enlarged form, that it is virtually a new book, ‘‘ for,” to quote 
from the preface, ‘‘ while old matter has been left out, and much 
fresh matter added, the whole jhas been recast, the form of the 
presentation changed, and the text entirely rewritten.” The 
present contents of the work, as expressed by the new sub- 
title, constitute a study of the distempers, deformities, and 
disorders of the mind. 


IN the third Audletin of the Madras Government Museum 
appears a revised edition of Mr. Edgar Thurston’s ‘* Rames- 


thousand copies have been sold. 


NO. 1330, VOL. 51] 


varam Island and the Fauna of the Gulf of Manaar.” The 
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situation of Ramésvaram, on the reef which, under the name of 
Adaw’s Bridge, almost connects Ceylon with the mainland of 
India, renders an account of its flora and fauna particularly 
interesting ; and the present brochure, which is illustrated with 
several charts and photographs of the coast, furnishes a useful 
supplement to Haeckel’s graphic pages upon the island of 
Ceylon. The observations recorded are admitted to be far from 
exhaustive of the biological features of the Gulf of Manaar, but 
they are more than sufficient to indicate the existence of a fauna 
well worthy of further examination. 


THE Malacological Society of London, instituted for the 
study of the Mollusca and Brachiopoda, only came into existence 
in February 1893, but its performances up to now give every 
promise of a successful future. It publishes Proceedings, in 
which appear anatomical papers, and papers devoted to de- 
scriptions of recent and fossil shells. A valuable address by 
Dr. H. Woodward, F.R.S., dealing largely with scientific in- 
vestigations of the sea and its inhabitants, appears in the fourth 
number of the Society’s Proceedings, with a number of other 
papers. In this connection we notice that the Journal of Mala- 
cology contains a contribution, by Dr. J. C. Thresh, on ‘‘ Oysters 
as Disseminators of Disease,” and, together with several other 
communications and a bibliography of recent literature, an in- 
teresting note, by Mr. W. M. Webb, on ‘‘ The Dimyarian Stage 
of the Native Oyster.” 


THE Natural History Societies in our public schools probably 
do more to foster scientific research than all the systematic 
instruction in lecture-room and laboratory; therefore every 
encouragement should be given to the work of observation 
and collection which is carried on by them. Increased de- 
mands of both school work and games on half-holidays leave 
little time to cultivate interest in natural things, and this 
accounts partly for the statement in the report of the Rugby 
School Natural History Society for 1894, that the interest 
shown in the Society by members of the school has decreased. 
Possibly, now that the new museum is completed, and the col- 
lections in it are being systematically arranged by Mr. Collinge, 
the Society will commence a new era of prosperity. 


THE Danish Meteorological Institute and the Deutsche See- 
warte have conjointly published daily synoptic weather charts 
of the North Atlantic Ocean and adjacent continents for a year 
ending November 1889. These valuable charts were first 
issued for Septembzr 1873 by the late Captain Hoffmeyer, of 
Copenhagen, and they afford excellent materials for tracing the 
connection between the weather conditions of the Atlantic, 
this country, and Western Europe. For some years past the 
charts have been accompanied by explanatory text, which 
greatly enhances their value. The discussion of the charts for 
the year in question is divided into two parts: (1) general 
investigations of the conditions over the North Atlantic, and 
(2) application of this knowledge to navigation ; while the 
position and movement of the areas of high and low barometer, 
in interesting cases, are shown in forty special charts accom- 
panying the text. 


SEVERAL aromatic esters of arsenious -acid have been pre- 
pared for the first time by Dr. Fromm, of Rostock. The new 
substances are either viscous liquids or crystalline solids, and 
are prepared with considerable facility. The first member of 
the series, the triphenyl ester, As(OC,H;)3, is obtained by 
allowing arsenic trichloride diluted with ether to fall drop by 
drop into sodium phenylate suspended in ether. The reaction 
commences vigorously at the ordinary temperature, but the 
mixture eventually requires warming over a water bath in order 
to obtain the theoretical yield. The ethereal liquid is then 
allowed to stand until the finely-divided precipitate of common 
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salt subsides, when it is decanted from the latter. The ether is 
then removed by distillation over the water bath, and the thick 

residual liquid subsequently subjected to distillation under re- 

duced pressure. Arsenious triphenyl ester is a colourless 
viscous liquid endowed with an odour somewhat resembling 
that of phenol ; it boils under a pressure of 57 m.m. at 275°, 
The liquid is remarkably sensitive to moisture, for water 
instantly decomposes it into arsenious oxide and phenol, 
Halogens do not form additive compounds with it, but chlorine 
and bromine convert it into arsenic trichloride or tribromide 
and trichlor- or tribromphenol. The second member, the para 
cresyl ester, As(OC,H,CH,),, is similarly obtained, and is like- 
wise an oily liquid, boiling at 292° under 20 m.m. pressure, 
and endowed with similar properties. The benzyl ester, 
As(OCH,C,H;);, has also been isolated in an analogous 
manner, but is not quite so stable as the two esters just de- 
scribed, being more or less decomposed upon distillation ix 
vacuo ; it may be obtained practically pure, however, by heat- 
ing the product of the reaction in an oil bath to 200° under low 
pressure. It reacts with water similarly to the two other esters. 
In addition to these liquid aromatic arsenious esters, the B- 
naphthyl ester, As(OC,,H,);, has been prepared by the action 
of arsenic trichloride upon the sodium derivative of 8-naphthol. 
As the sodium compound is in this case completely soluble in 
ether, the arsenic chloride reacts with great energy. The 
arsenious naphthol ester crystallises from the ethereal solution 
after decantation from the precipitate1 common salt, in colour- 
less aggregated crystals, which melt at 113°-114°, and are 
readily soluble in alcohol and benzene in aidition to ether. 
Water immediately decomposes them, and in boiling water the 
products of the decomposition, arsenious oxide and £-naphthol, 
dissolve completely. 


THE additions to the Zoolozical Society’s Gardens during the 
past week include a Green Monkey (Cercopithecus callitrichus, 9 ) 
from West Africa, presented by Miss Florence Greffia; a 
Bonnet Monkey (A/acacus sinicus,?) from India, presented 
by Mr. R. J. Davidson; two Polar Hires (ZLepus glacialts) 
from Norway, presented by Mr. O. Gude; a Commo. Badger 
(Meles taxus) from Berkshire, presented by Tne Dake 
of Wellington; an Irish Stoat (Putorius hibernicus) from 
Ireland, presented by Viscoant Powerscourt ; two Antipodes 


Island Parrakests (Cyanorhanphus unicolor) from Aatipodes - 


Island, New Zealand, presented respectively by Sir Walter 
L. Buller, K.C.M.G., and Mr. William E. Collins ; two 
Scarlet Tanagers (Ramphocelus brasilius) from Brazil, pre- 
sented by Mr. Robert E. Graves; a Red and Blue Macow 
(Ara macao) from South America, deposited; two Griffon 
Vultures (Gyps fulvus) from Egypt, purchased ; an Ezyptian 
Gazelle (Gazella dorcas, 6 ) from Egypt, received in exchange ; 
a Great Kangaroo (AMacropus giganteus,$), a Rufous Rat 
Kangaro> (Hypsiprymnus rufescens), born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


THE VARIABLE STAR Z HERCULIS.—This recently dis- 
covered variable star turns out to be one of exceptional interest. 
It was first suspected of variability by the Potsdam’ observers, 
and subsequent observations by Chandler and Hartwig seemed 
to show that it was a star of the Algol type. Early in the pre- 
seat year Dr, Dunér announced that the new variable was pro- 
bably of the Y Cygni type with unequally bright components, 
since he found unequal minima alternating in periods of forty- 
seven and forty-nine hours. Returning to the subject 
(Astrophysical Journal, April), Dr. Dunér gives the data 
on which his conclusion was based, and derives s»me in- 
teresting results as to the probable constitution of the system. 
The normal magnitude of the star is 6‘89 ; at principal minimum 
it falls to 8'05, and at secondary minimum to 7°35. Hence, 
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the relative degrees of brightness at thes2 times are 1, 3, and }. 
and assuming that the eclipses are central, it is easily shown 
that the observed magnitudes may be explained by supposing 
that the two components are of equal size, while one is twic: as 
bright as the other. The unequa! duration of the minima 
further indicates that the orbit is an ellips2 with an eccentricity 
of 0 2475, and it is calculated that the semi-axis major of the 
orbit is six times the diameter of the stars. The plane of the 
orbit passes through the sun, and the line of apiides is inclined 
at an angle of 4° to the line of sight. The siars revolve in this 
orbit in a period of 3 days 23 hours 48 minutes 30 seconds. 

It seems probable that this variable may form a connecting 
link between Algol, which consists of a bright and a dark body, 
and Y Cygni, consisting of two stars of equal brightness. 


THE DIAMETZR OF NEPrUNE.—With the Lick telescope 
and an eyepiece magnifying 1000 diameters, Prof. Birnard finds 
the mean angular diameter of Neptune, when reduced to the 
mean distance from sun 30°0551, to be 2°'433. This corre- 
sponds to an actual diameter of 32,900 miles, which is from two 
to four thousand miles less than that stated in most of our text- 
books. —Astronomical Fournal, No. 342. 


INDUCED MAGNETISM IN VOLCANIC ROCKS. 


AN interesting note by G. Folgheraiter, on the magnetism 

induced in volcanic rocks by the earth’s magneti: field, 
appears in the Aéti della Reale Accademia dei Lincei (vol. iv. 
part 5, March 3, 1895). The author has performed a number of 
experiments on volcanic rocks, in order to determine the amount 
of induced magnetism left when, after heating to such a tem- 
perature that they entirely lo:e their permanent magnetism, 
they are either allowed to cool slowly or are suddenly cooled, 
in each case under the influence of the earth’s field. From such 
observations he hopes to bz able to deduce some conclusions as 
to the conditions under which the rocks experimented on, which 
were originally permanently magnetised, became magnetised. 
The rocks are cut into small parallelopepzdons weighing about 
50 grams, and such that the length is about two or three times 
the depth or breadth, care. being always taken to cut the 
rock so that the axes of these piec:s were vertical when 
the rock was in its place in the earth. The intensity of mazneti- 
sation was in every case measured by the method of deflection ; 
a freely suspended magnetic needle being deflected by the 
sample, which was placed with its length east and west. After 
measuring the intensity of magnetisation of the sample’, they 
were heated to redness, and then either allowed to cool slowly, 
or are rapidly quenched with their axes vertical. Their magnetic 
moment was determined, first immediately they were cool, and 
then after they had stood under the influence of the earth's field 
for three months. The specimens of basal: examined may be 
divided into two groups: in the first may be placed those 
specimens which were originally only slightly magaetised, and 
in this case, after heating to re iness, the magnetisation is always 
increased, but to a very different degree in the different speci- 
mens. The second group includes those basalts which were 
originally strongly magnetised, and this case after heating 
the magnetisation was considerably reduced. In both groups 
the magnetisation underwent no change during thiee months, 
and sudden cooling gave the same results as slow cooling. 
Experiments have also been made on tuff and peperino. The 
results obtained with the first of these rocks are similar to those 
obtained with the first group of basalts. Peperino, however, 
differs ia that, before beiog heated, its coercive force seems 
:Imost nil, th: bar becoming only temporarily magnetised. 
After heating, the character of the rock is altered, as 
it can now become permanently magnetised and behaves just 
like the taff. From this the author concludes that peperino 
has been formed at a low temperature, probably by the action 
of water on cinders, &c. 


THE FREEZING-PGINT OF DILUTE 
SOLUTIONS. 
(CORRECT determinations of the freezing-point of dilute 
solutions are of fundamental importance in connection 
with the general theory of the subject, and it is therefore any- 
thing but satisfactory to find that, in spite of the closeness with 
whica the individual results of the same observer agree am dngst 
themielves, the results of different observers are in many cases 
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widely separated. For example, the following values have 
been given as the molecular depression of the treezing-point 
in the case of a I per cent. aqueous solution of sugar :— 
2°02, Arrhenius ; 2°07, Raoult ; 2’01, Pickering ; 2°18, H. C. 
Jones ; 1°81, Loomis. The results of Jones and Loomis, both 
of whom claim increased accuracy for the methods they employ, 
differ by some 18 per cent. ‘The theoretical value of the 
molecular depression, calculated from the melting-point and 
heat of fusion of ice, is 1°86. The cause of these differences 
has given rise to much discussion. Pickering has attempted to 
show that Jones’s results, wherein the temperature was read to 
the ten-thousandth of a degree, were affected by thermometer 
errors. Jones has replied that his thermometer was tested. 
Kohlrausch has drawn attention to probable sources of error in 
Jones’s method, but is compelled to admit that the differences 
between the results of Jones and Loomis must, in the main, be 
due to some unknown source of error. 

A definite step in the direction of clearing up this point is 
made in a recent number of the Zeitschrift fiir physikalische 
Chemie. Here Nernst and Abegg emphusise the tact that the 
observed freezing-point must in general be different from the 
true freezing-point, or the temperature at whic’ solid and liquid 
are in equilibrium. They point out that a parily-frozen liquid, 
uninfluenced by the temperature of its surroundings, will strive 
to reach the true freezinz-point at a rate which, at any instant, 
may be taken as proportional to the difference between its actual 
temperature and the true freezing-point. Again, in practice, 
on account of the limited amouat of substance employed, and 
the effect of the temperature of the surroundings, &c., unfrozen 
liquid strives to reach a definite tempzrature, which may be 
termed the *‘ convergence temperature.” On these assumptions 
it is easy to show that the observed freezing-point, or the tem- 
perature at which the thermometer becomes steady, will only be 
the true freezing-point if the ‘‘ convergence temperature ” is 
equal to the true freezing-point, or if RK, the rate at which the 
temperature of the partly frozen liquid approaches the freezing- 
point, is infinitely great as compared with 7, the rate at which 
the temperature of the unfrozen liquid approaches the ‘‘ con- 
vergence temperature.” If one of these conditions is not ful- 
filled, corrections determined experimentally have to be applied. 
For dilute solutions of alcohol and common salt the corrections 
were found to be inappreciable under the experimental con- 
ditions described in the paper. Here the value obtained for 
R, although, as is always the case, it was largely diminished 
by the lag of the thermometer, still was sufficiently large 
as compared with the value of 7 In the case of sugar, 
however, R was so small that by varying the experimental 
conditions, a I per cent, solution gave molecular depressions 
varying between 1°6 and 2'1—limits which are even further 
apart than those given by the results of previous observers. On 
correcting the observed depressions in the manner described, 
they all gave practically the theoretical value. . 

Without these corrections, observed freezing-points are thus 
held to be functions of the size of the apparatus used, the 
temperature of the cooling-bath, the rate of stirring which 
largely affects the ‘‘ temperature of convergence,” &c. 

Evidence is also given of the futility of expressing freezing- 
points to the ten-thousandth ofa degree. It may readily happen 
that the above correction is as high as o°’o1, and as the mode of 
deducing it is but approximate, in such a case 0°001 or 0°'002 
would be a favourable estimate of the error of the end result, 
even if satisfactory corrections could be applied for the alteration 
in the concentration of the solution produced by freezing, and 
the ordinary sources of error incidental to the method of ex- 
periment. J. W. RopceEr. 


THE EXAMINATION CURVE. 


IF the results of the examination of a mixed body of candidates 

be plotted out on the graphic method, they will be found, 
in accordance with a well-known law of statistics, to approxi- 
mate to a curve having a more or less rapid gradient at either 
end, and a mid-region of gentler ascent. Fig. 1, for example, 
shows the results of an examination of 27 students in physical 
geography, the scale of marks running vertically from 10 to go, 
the examinees being arranged horizontally at equal distances 
apart from the lowest to the highest. The larger the number 
of candidates the more flattened does the mid-region of the 
curve tend to become. Again, in any series of examinations, 


the mean results of which are plotted out, the more uniform 
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the standard of difficulty of the papers set, the flatter is the mid 
region of mediocrity. Fig. 2 shows the mean results of ten 
separate examinations, of different students conducted by six 
examiners, in history, English literature, geography, physical 
geography, physics, botany, arithmetic, and Euclid. They are 
taken without special selection from the returns of class 
examinations in University College, Bristol. The standards 
were somewhat markedly different ; in some the head, in others 
the tail, being excessive; hence the mid-region is not so 
flattened as it probably would have been had a larger series 
been taken. The results indicate, however, sufficiently well 
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Examinees. 
Fic. 1. 


the general nature of the examination curve. The total range 
of marks being from 17°5 per cent. to 84 per cent., 15 out of 
the 30 students fall within the mid-region of from 40 per cent. 
to 60 per cent. 

It is not my purpose to attempt to determine how far the 
form of the lower end, or tail, of the curve is due to incapacity 
on the one hand, or to sheer idleness on the other, and how far 
that of the upper end, or head, of the curve is due to exceptional 
ability on the one hand, or to industry and hard work on the 
other. Whichever cause preponderates, we may say that, at 
any rate with pupils who have got beyond the school-boy stage, 
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and very largely with them too, the teacher’s chief field of 
influence is in the preponderant mid-region of mediocrity. 
Those in the tail of the curve either cannot or will not profit by 
his ministrations ; those at the head of the curve may be trusted 
to do well without his aid, or even in spite of his interference. 
It is on the body of the curve that he can do his best work. 

It is, at first sight, somewhat remarkable that the general 
form of the curve persists as we ascend through a series of 
graded examinations. It might well be supposed that the tail 


would be eliminated in the lower examinations ; and the results 
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of my own observations show that the tail does tend to flatten 
out and become raised as we ascend. But it is by no mears 
got rid of. It flattens because we have eliminated the hope- 
lessly idle and those who have altogether mistaken their 
vocation, It persists because at each stage there are those 
whose limits of capacity have been reached. A student whose 
capacity may bring him into upper mediocrity in matriculation, 
may drop hopelessly into the tail when he proceeds to work for 
the degree. I was informed, on good authority, at the Cape, 
that whereas the Kaffir lads were often ahead of white boys in 
the early stages of education, the limits of their capacity were 
soon reached, and they were left behind by those whom they 
had before easily beaten. At each stage there are pupils for 
whom the work is beyond their powers ; and they inevitably fall 
into the tail. 

In the traditional division of candidates into three classes, 
the most rational method is to place in the first class those at 
the head of the curve, the mediocrities in the second class, and 
the tail in the third class. For many years it has been my 
custom as an examiner to plot out on the graphic method the 
results of each examination. The advantage of doing so is 
that one thus sees at a glance the distribution of the examinees. 
One can also more readily see where the divisions should run 
between the several classes. It is irrational to fix beforehand 
some arbitrary number of marks to form the limiting line above 
which the candidates are to be called first class, those below 
this and above another arbitrarily chosen number being ranked 
in the second class. The limit must be determined—and even 
then it is often only determined with difficulty—by an inspection 
of the curve. The form of the curve, and the level of medio- 


_ crity in the scale of marks, enable one to decide whether the 


paper has been too hard or too easy. If too hard, the level of 
mediocrity will be low, and the tail irordinately large ; if too 
easy, the ievel of mediocrity will be high, and the head not 
well differentiated from the body. 

The examination curve may be commended to the special con- 
sideration of those who have to deal with large numbers of 
candidates in connection with the Education Department and 
that for Science and Art. AndI would recommend to the con- 
sideration of those who have the control of Civil Service and 
Army Examinations the excellent suggestion made by Dr. J. 
Venn, in a paper on the ‘‘ Correlation of Mental and Physical 
Powers,” contributed to the Monist for October 1893. In these 
examinations large numbers of candidates compete for a limited 
number of vacancies. Let the results be expressed in an 
examination curve. It will have a well-marked head, a longish 
body of mediocrity, and a decided tail. We may cheerfully 
eliminate the tail; it consists of duffers intellectually. We 
may select the head for entrance ; it consists of men of marked 
intellectual superiority,so far as the examinations are an adequate 
test thereof. If the head exhausts all the vacancies, well and 
good. But ifthe number of vacancies involves an extensive 
incursion into the body of mediocrity, then it will be found 
that the lower selected candidates will be very little superior 
intellectually to the higher rejected candidates. The last ten 
selected, and the ten seniors among the rejected, will probably 
be separated by a comparatively small number of marks. 
Moreover, it is a well-known fact, exferto crede, that, if, after 
an extensive set of papers has been looked over and carefully 
marked, an interval of time be allowed to elapse, and then the 


| papers are gone over again, the result of this re-examination is 
_ that the head and tail remain practically unchanged, but that 
| there is not a little redistribution among the mediocrities. 


Furthermore, if a different examiner look over the papers, 


| the head and tail of his curve will not differ markedly in 


arrangement or form from those of his predecessor ; but among 


| the mediocrities there will be not a little shifting of places. 


While, therefore, such an examination as that for entrance to 


_ Woolwich or Sandhurst serves to select the intellectual head,and 


to reject the intellectual tail, it is by no means so effectual in 
classifying the candidates who fall within the body of medio- 
crity. 

Now if the same body of candidates be further examined by 
some physical test (and Dr. Venn regards lung-capacity and 
breathing power the best single physical test), it will be found 
that in this respect there will be a curve with well-marked 
head, a mediocre bcdy, and a rapidly descending tail. But the 
intellectual head and tail will not include the same candidates 
as the physical head and tail. Let us therefore select from our 
intellectual mediocrities those who fall within the head of the 
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physical examination curve. If we must admit intellectual 
mediocrity, let us, at any rate, secure that we have, in com - 
pensation, physical excellence. 

In practice this would necessitate the preliminary testing, 
when they are undergoing their medical inspection, of all 
candidates by means of the spirometer ; neither a difficult nor a 
lengthy operation. No doubt, as Dr. Venn points out, breath- 
ing power may to some extent be improved by practice, and 
candidates would all flock to a ‘‘spirometer-crammer.” But 
probably all of them would be the better for some physical 
cramming in this way. C. Ltoyp MorGan. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—Prof. W. Watson Cheyne, F.R.S., has been 
appointed an additional Examiner in Surgery for the present 
term. 

An inter-collegiate Examination in Mechanical Science and 
Engineering, for candidates for the Mechanical Sciences 
Tripos, will be held, under the direction of Prof. Ewing, at the 
end of this term, commencing on June 4. 


THE Somerset County Education Committee have adopted 
a resolution in favour of establishing in the countya hxed 
Dairy Farm School for adults of both sexes. Instruction in 
cheese and butter making, and in subjects allied thereto, would 
be given. Provision is made for granting thirty scholarships, 
giving free board an1 tuition at the school for two moaths, to 
farmers’ sons and daughters engaged in dairy work. The 
Committee have agreed that it 1s desirable to set up aa agri- 
cultural side to one or more of the existing s2coadary schools 
in the county. It is hoped that in due course an agricaltural 
college for the West of England will be provided by thec»m.- 
bined efforts of the local counties. 


WITH the view of acquainting teachers with a course of ex - 
periments in accordance with the British Association Commi t- 
tee’s programme for the teaching of Chemistry in schools, the 
Evening Schools Code, and the syllabus for Major Scholarship 
examinations recently prepared by a committee of the Incor- 
porated Association of Head Masters, Prof. Armstrong, F.R.S., 
will give a series of demonstrations at; the City and Guilds 
Central Technical College, on Saturday mornings, in May. The 
special object of the course will be to explain the exact method 
to be followed in carrying out a carefully arranged series of 
very simple qualitative and quantitative experiments calculated 
to impress the chief and most generally useful facts of chemistry 
on children’s minds whilst developing their powers of ob- 
serving and reasoning. 

Ir has often been urged against the educated natives of India, 
that they are admirable at adaptation, but are altogether at a 
discount where original research is concerned. The Hon, Mr. 
A. Cadell commented upon this failing in a recent address to 
Convocation of Allahabad University. His advice was that 
debating societies, which are so common a feature of student- 
life, should give place to natural history societies ; the object 
would be to foster the true scientific spirit in the native mind. 
In this connection, some remarks (which we quote from the 
Allahabad Morning Post), made by Prof. Ingram, of the Madras 
Educational Service, indicates that the complaint as to the want 
of scientific research by natives of India is not without founda- 
tion. In a recent contribution he says :—‘‘ Now, if India is 
not helping in this work, if she is supplying no additional infor- 
mation, and is offering no aid towards the consummation of 
this unity, her claim to be regarded as in any sense a scientific 
country, is null and void. No matter how assiduously her 
students may devote themselves to studying the science course 
of their University curriculum ; if it all end there, it is nothing. 
But need it end there? What country could offer greater 
facilities for scientific research than India? Here is a country 
teeming with animal and plant life ; but the systematic biology 
of India is still in a nebulous condition. Why are no students 


devoting themselves to collecting and collating, and studying 
the plaints of their districts, or the insects that abound within 
their walls? 1t would be hard, too, to find a country better 
suited than India, with her clear atmosphere and cloudless skies, 
for the study of the stars or of other atmospheric phenomena. In 
these ways, and in a thousand others, we might be advancing 
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the cause of knowledge. But we can scarcely be said to have 
begun yet.” By way of remedy, Prof. Ingram suggests the for- 
mation of an Indian Royal Society, or some such association as 
would serve the same purposes here as the British Association 
does at home. It is possible, however, without going to that 
length, to utilise the resources already at hand. India is not 
without its scientific societies. There are the Asiatic Society of 
Bengal, the Indian Science Association, and the Bombay 
Natural History Society, all of which are amply sufficient for 
the purposes of scientific research. 


SCIENTIFIC SERIALS. 


American Fournal of Science, April.—Niagara and the Great 
Lakes, by F. B. Taylor. By a correlation of the abandoned 
shore lines, moraines, and outlets, and the gorges, recently- 
submerged shores, and rivers of this region, the author is led 
to the view that the lakes were at first glacial and ice-dammed, 
falling by stages as the outlets changed on withdrawal of the 
giacier-dams. By the withdrawal ot the glacier the Niagara 
river was opened, and the upper lakes became united. The 
land was gradually depressed at the north, and finally led to 
the opening of Nipissing outlet, which was then brought down 
to the sea-level, and marine waters filled the three upper lakes, 
the Ontario, St. Lawrence, and Winnipeg basins. The sub- 
sequent raising of the Nipissing outlet made the upper lakes 
fresh again. Then followed the stage of the second Lake 
Algonquin and that of the second (present) Niagara lakes. 
Lake Superior became independent. The Great Champlain 
uplift took place at the north-east, and the formation of the St. 
Clair delta began, and continues to the present day. —Disturb- 
ances in the direction of the plumb-line in the Hawaiian Islands, 
by E. D. Preston. There appears to be a disturbance of more 
than a minute in the direction of gravity at the south point of 
Hawaii. At Kohala the plumb-line is deflected half a minute 
towards the south, and at Kalaieha nearly as much towards the 
north, the disturbance being in both cases towards the moun- 
tain. The deflection at the south point is also northward, and 
is caused by the great masses of Mauna Loa and Mauna Kea,— 
Structure and appendages of 7rinucleus, by Charles F. Beecher. 
The three posterior thoracic eadopodites are very similar, and 
in a general way closely resemble those of 7riarthrus from the 
same region of the thorax. They are, however, comparatively 
shorter and stouter, and could not be extended beyond the ends 
of the pleura. The two distal joints are cylindrical, with well- 
marked articular surfaces and ridges. The joints preceding 
these proximally become much wider, flattened, and produced 
into transverse extensions which carry large tufts of setz at the 
end. The excpodites seem to be composed of slender joints, 
the distal exites being long and slightly curved outwards. They 
carry very long, close-set, overlapping lamellose fringes, which 
evidently had a branchial function. The characters of the 
appendages indicate an animal of burrowing habit, which 
probably lived in the soft mud of the sea-bottom, much after the 
fashion of the modern Zimudus. In addiiion to its limuloid form, 
the absence of eyes seems to favour this assumption. So does 
the fact that many specimens have been found preserving the 
cast of the alimentary canal, showing that the animal gorged 
itself with mud, like many other sea-bottom animals. 


Wiedemann’s Annalen der Physik und Chemu, No. 3.— 
Electric conduction and convection in feebly conducting 
dilute solutions, by E. Warburg. The alteratioa of conductivity 
produced by a current in bodies like aniline, the phenomena of 
convection exhibited by them, and their apparent deviations 
from Ohm's law, can all be explained on the supposition that 
their conductivity depends upon an electrolyte of which the body 
is a very dilute solution. Bodies were investigated whose con- 
ductivities went down to 5 x 107°. The similar behaviour of 
still worse conductors, like xylol, benzol, oil of turpentine, is 
probably due to the same cause.—Ratio of sectional contraction 
to longitudinal dilatation of iron rods during magnetisation, by 
A. Bock. By magnetisation the constants of elasticity of soft 
iron are altered to an extent not exceeding 0°5 percent. The ob- 
servations indicate that flexure diminishes, torsion also decreases, 
and the ratio of sectional contraction to longitudinal expansion 
increases. Iron becomes more incompressible in the magnetic 
field (see p. 614).—Freezing points of some binary mixtures of 
heteromorphous substances, by Albert Dahms, Eutectic mixtures 


‘ 
| 
4 
nd 
nd 
ed 
he 
tes 
pur 
the 


give no uniform crystallisation product, but always a hetero- 
geneous mechanical mixture, consisting of solid solutions of the 
components in each other, and in the limiting cases ot the com- 
ponents themselves, The composition of eutectic mixtures— 
?.é, those mixtures of two bodies which have the lowest fusing 
points—does not correspond to simple molecular proportions of 
the components. In eutectic mixtures the process of sol'difica- 
tion is in general more complicated than in chemically homo- 
geneous bodies, owing to complex supercooling. Equimole- 
cular solutions often show approximate correspondence of 
fusing points,*also for the higher concentrations, Menthcl, 
C,H, OH, exists in two modifications, which explains the 
divergences of the freezing points of even the most dilute solu- 
tions in menthol.—On glow discharge in air, by C. A. Mebius. 
Straight lines representing the relation between strength of 
current and difference of potential for different oistances between 
the electrodes, are not parallel, the divergence increasing with 
the extent to which the air has been modified by the current. 
The fall of potential gradually decreases with a constant or an 
increasing current. These changes are probably due to the 
formation of nitric oxide, as was proved with the spectroscope. 


Bulletin de [ Académie Royale de Belgique, No. 2.—On a 
new class of ethers: methylene lactate, by Louis Henry. 
Methylene monolactate, CH,.CH3.C,HOs, obtained by heating 
lactic acid with polymerised methanal, 1s a colourless mobile 
liquid, with a strong odour resembling methanal, and an ex- 
tremely pungent taste. Its density is 1°1974 at 2°5° C., and it 
boils with remarkable regular.ty at 153° to 154°.—Comparison 
of the astronomical coordinates referred to the instantaneous 
(astronomical) pole and the (geographical) pole of inertia 
respectively, by Ch. Lagrange. The discovery of the sensible 
character of the variations of latitude and longitude is not of 
such a nature as to render necessary the substitution of geo- 
graphical axes to instantaneous ones in astronomy. The mean 
values of the latitude and the longitude will be the geographical 
characteristics of the spot. But for the points of the heavens, 
the result of the substitution of geographical for instantaneous 
axes would have the eminent disadvantage of affecting all their 
coordinates with diurnal variations 300 times greater. This is 
a simple geometrical consequence of the fact that every day the 
geographical and the instantaneous axes describe a cone about 
the resultant, and that the geographical cone is 300 times more 
open than the instantaneous cone.— Critical temperatures of 
mixtures and of water, by F. V. Dwelshauvers-Dery. The 
critical temperature of water was obtained by finding the critical 
temperatures of aqueous mixtures of alcohol or acetone contain- 
ing more and more water. The limiting value for water, as 
derived from the acetone results, was 638° C., from the results 
with alcohol, 641° C.—Action of heat upon carbon bisulphide, by 
Henryk Arctowsky. Carbon sesquisulphide, CS3, which is 
obtained by exposing the bisulphide to the voltaic arc, may a!so 
be obtained by keeping it at 250° C. for some time. It is this 
body whose presence in small quantities in commercial CS, 
gives this product its pungent odour. 


THE number of the ¥ournal of Botany for April is occupied 
almost entirely by papers on descriptive botany, viz. on African 
species of Zrtosema, on South American species of Polyga/a, on 
British Rudi, on hybrid Zpz/odia, and others on special species 
or genera. 


The Bulletin of the Minnesota Botanical Studics for March 
contains a paper on a period of growth in the fruit of Cucur- 
dita Pepo, by Mr. A. P. Anderson, accompanied by an 
elaborate series of tables and plates of curves. The other 
articles in the same number refer exclusively to the Flora of 
Minnesota, 


SOCIETIES AND ACADEMIES. 
Lonpon. 


Royal Society, March 21.—‘‘ Experiments upon the In- 
fluerce of Sensory Nerves upon Movement and Nutriion of the 
Limbs.” (Prelimi ary communication.) By Dr. F. W. Mott and 
Dr. C. S. Sherrington, F.R.S. 

Claude Bernard first showed, by experiments upon frogs, the 
impairment of movement in a limb deprived of sensation by 
culting the posterior spinal roots, The authors have, by an 
extensive and varied series of experiments on the monkey, 
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demonstrated the important 7é/e played by sensation in the 
performance of voluntary movements, 

The experiments deal separately with the upper limb and the 
lower limb. The phenomena do not essentially differ, but are 
more striking in the former. 

Summary of Experiments.—The limbs were deprived of all 
sensation, superficial and deep, by cutting the ‘‘ whole series” 
of posterior spinal roots. For the upferlimb, 4th cervical to 4th 
thoracic inclusive. For the lower limb, 2nd to roth post- 
thoracic inclusive. 

Animals with a limb thus deprived of all forms of sensation 
from the time of operation onwards, even up to four months, 
have rever been observed to use it in any finer and delicately 
adjusted movements. For example: the foot is not used in 
climbing or grasping, nor isthe hand, The animal does not 
use the hand to de‘end itself, or even to satisfy hunger, when 
prevented from picking up food by any other way, than by 
using the desensitised hand. It must be concluded, there‘ore, 
that there is actual inadili‘y to perform the movements in ques- 
tion. Occasionally in stiuggling, coarse movements of the 
shoulder and elbow take place ; but, as a rule, the arm hangs 
down helplessly. The movements abolished are those most 
literally represented in the cortex cerebri. Damage to the 
pyramidal tract is not the cause of the loss of movement, 
because degeneration is not found in the spinal cords ; more over, 
stimulation of the cortex cerebri evokes movements in the 
desensitised limb even more readily than the normal, 

The effect of section of the ‘‘ whole series,” except the one 
root which supplies the afex of the limb, produces only a very 
slight impairment of movement. Any trophic changes that 
occur are due to pressure and microbic infection. 

‘*Is Argon contained in Vegetable or Animal Sub- 
stances?” By George W. MacDonald and Alex. M. 
Kellas. 

At Prof. Ramsay's suggestion, experiments were undertaken 
by the authors to see whether argon could be obtained from 
nitrogenous vegetables or from animal tissues. 

It is concluded that there is no appreciable quantity of argon 
in peas (or at least that the argon cannot be obtained with 
the pitrogen by Dumas’ methoa). 

An experiment with regard to the presence of argon in 
animal tissues was also negative in its results. Mice were 
selected for the experiment, because the nitrogen from the 
whole animal could be conveniently collected by Dumas’ 
method. 

Chemical Society, March 21.—Dr. Armstrong, President, 
in the chair.—The following papers were read :—The volu- 
metric determination of sugars by an ammoniacal cupric solu- 
tion, by Z. Peske. The author has devised a modification of 
Pavy’s method of estimating sugars, and gives tables showing 
the reducing power of ammoniacal cupric solution for solutions 
of various sugars.—The action of hydrogen sulphide on anti- 
monic acid solutions, by O. BcSek. The author demonstrates 
the existence of compounds of the composition SbX,; he has 
obtained the tetrasulphide Sb,S,, and a double compound of 
the composition 3KCI, 2SbCl,,.—Action of hydrogen sulphide 
on antimonic, arsenic and telluric acids, by B. Brauner.—The 
atomic weight of tellurium, by B. Brauner. From its position 
in the periodic table, tellurium should have an atomic weight 
between 123 and 125, whilst the number actually obtained is 
127°71; for this and other reasons the author concludes that 
tellurium is not a simple substance, although attempts to effect 
a separation of its constituents have failed. The author sug- 
gests that tellurium is a mixture or compound of two elements, 
one of which occupies the position of tellurium in the periodic 
table, and the other of which is the hypothetical ‘‘ triargon.”— 
The hydrolysis of maltose by yeast, by G. I. Morris. —Studies 
in isomeric change. Part iv. Ethylbenzenesulphonic acids, by 

T. Moody. The sulphonation product of ethylbenzene 
yields only one sulphonic acid, and not two, as stated by 
Chrustschow. The para-acid is obtained thus: the ortho-acid 
can be prepared by su!phonating and subsequently reducing 
ethylbromobenzene. — 8-Ethoxynaphthalenesulphonic acids. 
The arrest of isomeric change at an intermediate stage, by A. 
Lapworth. During the sulphonation of ethoxynaphthalene at a 
low temperature the 2: 1-su!phonic acid is the first product. 
On allowing the mixture to stand, however, this spontaneously 
changes into the 2: 1’-acid.—Some oxypyridine derivatives, by 
Miss A. P. Sedgwick and N. Collie. Starting from y-chloro- 
aa’-dimethylpyridine and ay-dichloro-a’-methylpyridine, tbe 
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authors have succzeded in preparing a namber of new 
oxypyridine derivativess—O1 the colouring principle of 
Toddalia aculeata and Evodia melizfolia, by A. G. Perkin 
and J. J. Hummel.—Some ethereal derivatives of sarcolactic 
acid, by P. Frankland and J. Hendersoa. The molecular 
rotations, molecular deviations ani asymmetry products of a 
number of alkylic salts of sarcolactic acid and its acidic 
derivatives have been investigated.—Electrolysis of p>tassium 
allo-ethylic camphorate, by J. Walker ani J. Henderson. The 
chief products of the electrolysis of p>tassium allo-ethylic 
camphorate are salts of allo-campholytic acid, C,H and 
allo-camphothetic acid, C,,H ,0,.—Trimethylsuccinic acid, by 
W. A. Bone and W. H. Perkin, jan.—New isomeric sulphonic 
chlorides derived from camphor, by F. S. Kipping and W. J. 
Pope. The authors describe two isomeric chlorocamphene- 
sulphonic chlorides and their derivatives. 


Royal Meteorological Society, April 17.—Messrs. F. C. 
Bayard and W. Marriott communicated a paper on the frost of 
January and February 1895 over the British Isles. The cold 
period which commenced on December .30 and terminated on 
March 5 was broken by a week’s mild weather from January 
14 to 21, otherwise there would have been continuous frost 
for sixty-six days. Temperatures below 10° F., and in some 
cases below zero, were recorded in parts of Enzland and Scot- 
land between January 8 and 13, while from the 26th to the 
3tst and from February 5 to 20, temperatures below 10° 
occurred on every day in some part of the British Isles. The 
coldest days were Februarv 8 to 10. The lowest tempera- 
tures recorded were: —17° at Braemar and —11° at Buxton 
and Deumlanrig. The mean tempera‘ure of the British Isles 
for January was aboat 7°, and for February from 11° to 14° 
below the average, while the mean temperature fo: the period 
from January 26 to February 19 was from 14° to 22° below the 
average. The distribution of atmospheric pressure was almost 
entirely the reverse of the normal, the barometer being highest 
in the north and lowest in the south, the result being a con- 
tinuance of strong northerly and eas:erly winds. The effect 
of the cold on the public health was very great, especially on 
youns children and old people. The number of deaths in 
London due to diseases of the respiratory organs rapidly 
increased from February 2 to March 2, when the weekly 
number was 1448, or 945 above the averaze. Livers and lakes 
were frozen, the ice being more than 10 inches thick. The 
frost will long be remembered for its effect oa the water-pipes 
all over the country, in many cas2s householders being without 
water for more than nine weeks. As the result of inquiries 
the authors find that mains have frozen which have been laid 
as low as 3 ft. 6 in. from the surface of the ground to the top of 
the pipe. It appears, however, that the nature of the soil 
had far more to do with the depth to which the frost penetrated 
than the intensity of the frost itself. From a comparison of 
previous records, the authors are of opinion that the recent frost 
was more severe than any since 1814.—Mr. Birt Acres read 
a paper on some hints on photographing clouds. 


Mineralogical Society, April 2,—A paper was read by 
Mr. Spencer upon exargite. Several new forms were discovered 
upon the specimens of this mineral examined. The parameters 
calculated from the measurements were 

a:b:¢ = 08694 : 1 ::0°8308, 

numbers which differ somewhat from tho3e previously given by 
Dauber. The habits of the crystals and their mode of twin- 
ning were fully discussed, and the fact pointed out, bearing 
upon the possibility of the identity of clarite with enargite, that 
measurement of cleavage fragments of clarite gave angles 
identical with those existing between the prism cleavages of 
enargite when three crystals are twinned together.—Mr. A. E. 
Tutton exhibited his new instrument for cutting, grinding, and 
polishing accurately orientated sectioa-plates and prisms of min- 
eral or other crystals, and demonstrated the readiness with which 
the cutting disc or grinding or polishing lap may be driven by 
a small electric motor. Mr. H. A. Miers suggested the possi- 
bility of simplifying the instrument somewhat for the commoner 
purposes of the mineralogist, by employing only one driving gear 
and making the cuttinz disc and laps interchangeable ; he also 
suggested the experiment of using carborundum for the cutting 
edge instead of diamond dust.—Mr, Miers exhibited a crystal 

of /orandite, the new arseno-sulphide of thallium discovered by 

Kreuner ; also a fine crystal of c/éveite, the mineral which had, 

at his suggestion, been examined for argon by Prof. Ramsay. 
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The specimen exhibited was from the neighbourhood of Mos:, 
and this variety, as well as that from Aren ial, had been found 
to yield the spectrum of helium. 


EDINBURGH. 

Royal Society, January 21.—Prof. Sir W. Turner, Vice- 
President, in the chair.—Drs. Gulland and Noé! Paton 
communicated a piper 01 the absorptioa of carbohydrates from 
the intestine.—Prof. Ewart read a paper, by Dr. J. D. F. 
Gilchrist, on the torsion of the molluscan body.—Prof. Tait 
communicated a note on a curious property of determinants. 

February 4.—Prof. J. G. M‘Kendrick, Vize-President, in the 
chair.—Prof. Crum Brown communicated a note on normal 
nystagmus.—Sir W. Turner read a note on M. Dubois’ account 
of pithecanthropoid remains recently found in Java. The 
remains are a skull, a third molar tooth, and a left femur. 
They were found in a bank of a river in Java, at some distance 
from each other, and at different times. M. Dubois supposed 
that he had established the existence of a connecting link 
between the ape and man, and he named it the ‘erect ape 
man,” in recognition of the differences from man and the ape. 
Sir W. Turner remarked that it was not at all certain that the 
three bones belonged to the same creature. A comparison of 
the skull with several specimens of the skulls of aboriginals, 
left him unconvinced that it might not have belonged to a 
human being. The features of the femur could all be made out 
in a large collection of human thizh bones, and the tooth had 
quite as much resemblance to the tooth of a human being as to 
the tooth of an ape. He considered that the remains were of 
a low human type. 

February 18.—The Hon. Lord M‘Laren, Vice-President, in 
the chair.—Prof. Chrystal discussed a theorem regarding the 
equivalence of systems of ordinary linear differential equations 
with constant coefficients, and its application to the theory of 
such systems.—Dr. C. G. Knott communicated a note on 
volume-changes in iron and nickel tubes when magnetised. 
He dealt specially with the effects which are caused when the 
tubes are closed by a non-magnetic cap instead of a cap of the 
sam? metal as the tubes themselves. —Dr. W. Peddie compared 
the case of yellow-blue blindness, described by him some 
weeks ago, with the case recently described by v. Vintschgan 
and Hering. In the present case, unlike the latter, the whole 
range of the spectrum is visible. So faras the tests have yet 
been carried out, the presence of red seems to be very easily 
recognised, but all other cofours seem to be nearly, or entirely, 
grey. Only one neutral point (near D, in the yellow part of 
the spectrum) seems to exist. 

March 4.—Sir Douglas Maclagan, President, in the chair.— 
At the request of the Council of the Society, Dr. Munro gave 
an address on lake-dwelling research, Whatever was the object 
of these dwellings, or the causes of their development, it is 
certain that they were for centuries the characteristic dwellings 
of the early tribes of Central Europe. Research on the subject 
began with the discovery of remains in a bog in Ireland, more 
than half a century ago. Another discovery was afterwards 
made in Switzerland, and gave new significance to the Irish 
discovery. Dr. Munro sketched the results of the investigations 
made in Switzerland and in other parts of Europe, especially 
Italy. Perhaps no part of Europe is more prolific in remains 
than the valley of the Po. The first great discovery made in 
Scotlani was in a loch in Wigtownshire. When the loch was 
drained, several artificial islands were found, and evidences of 
early Scottish civilisation, previously unknown, were discovered. 
Among the articles found were canoes and Roman bronze 
dishes. Subsequent Scottish discoveries were described, and 
then the recent discoveries in Bosnia were dealt with. The 
coincidence of the style of art in the ornaments recently found 
at Glastonbury with that of the North German articles is 
peculiarly significant. 


Scottish Meteorological Society, March 27.—Prof. 
Copeland, Astronomer Royal for Scotland, in the chair.—Mr. 
Rk. C. Mossman gave a paper on ‘‘ The Frost of 1895,” in 
which he pointed out that the severe frost began on December 
28, and ended about February 20, covering a period of fifty-four 
days. Juring this time the average temperature of the British 
Isles as a whole was 8° below normal, the greatest deficiency 
being in the central highlands of Scotland and the midland 
districts of England. At the same time barometric pressure 
was highest in Scandanavia, Lapland, and West of Russia, and 
lowest about Spain; an almost exact reversal of the normal 


1 

> 
of 
1S 
i- 
eS 
aS 
of 
de 
he 
on 
ht 

is 
lat 
ect 
1g- 
ts, 
dic 
jies 

by 
ne 

by 
cid 
ing 
ids. 

A. 
ata 
uct. 
usly 
, by 


622 NATURE 


[APRIL 25, 1895 


winter distribution. Thus cold, dry, and therefore heavy, air 
was drawn from the north-east over the British Isles, not only 
lowering the air temperature directly, but clearing the sky of 
the usual winter cloud layer, and thus allowing free radiation 
at night, with consequent low night temperatures in valleys 
where the chilled air can accumulate and lie stagnant. Places 
thus situated recorded temperatures below zero Fahrenheit, the 
lowest being — 17° at Braemar, and — 11° at Drumlanrig. At 
western sea-coast places the frost seldom lasted for more than 
twenty-four hours without a break ; while at inland stations, 
such as Kingussie and Braemar, the temperature never rose to 
the freezing point for fifteen consecutive days in February. No 
very low temperatures were recorded on Ben Nevis, the lowest 
being 2° above zero. On February 18, 19, and 20 the tem- 
perature on Ben Nevis averaged 18° higher than that at Fort 
William, 4400 feet below it, showing that the summit was in 
the down draught of the anticyclone then lying over Scotland ; 
while at sea level the warmth and dryness of this upper current 
was not felt. The cold extended all over Europe, including 
the South of Spain and the Riviera, but scarcely touched North 
Africa. Though snow fell in Tunis, Algeria was beyond the 
cold area, the winds there being mostly westerly. To the north 
Iceland was the only part of Europe outside the influence of 
the north-east winds, and the winter there has been mild and 
open.—Mr. A. G. Herbertson presented an interim report on 
hygrometric work at Ben Nevis. He also gave an account of 
the Meteorological Observatory at Montpellier, France, 
describing many of the instruments employed there, and also 
pointing out the excellent results got from regular phenological 
observations.—Mr. Mossman gave some notes on ‘* Auroras in 
the North-east of Scotland 1773 to 1894,” mainly taken from 
data at Gordon Castle (Banffshire) and Inverness, The average 
number of auroras in this district for the 122 years is seven per 
annum, but the numbers vary from fifty cases in 1870 to none 
at all in sixteen years of the record. An intimate connection 
was shown between sun-spots and auroras ; maximum sun-spot 
periods being the time when auroras were frequent and 
brilliant, while with the absence of sun-spots there were few or 
none. No aurora was observed in any year between May 23 
and July 22, that is, within four or five weeks of the summer 
solstice; and the rest of the year shows two maxima, a primary 
in October and a secondary in February. 


DUBLIN, 


Royal Dublin Society, January 23.—Prof. J. Mallet Purser 
in the chair.—Mr, G, H. Carpenter read a paper on a collection 
of Lepidoptera from Lokoja, West Africa.—Prof. A. C. 
Haddon and Mr, J. E. Duerden described some species of 
Actiniaria from Australia and other countries. Ten species, 
most of them new to science, were described anatomically, and 
their relationship to other members of the group discussed.— 
Prof. Haddon then gave a paper on a branched worm-tube.— 
Mr. Duerden followed with some notes on the Hydroida 
and Polyzoa collected during the Royal Dublin Society’s 
Fishery Survey on the West Coast of Ireland. In this paper 
the author describes two new species of Perigonimus, and 
records the occurrence of Campanulina panicula, G. O. Sars, 
for the first time for the British seas.—A voluminous mono- 
graph of the marine and freshwater Ostracoda of the North 
Atlantic and of North-Western Europe (Sections ii.-iv. : Myo- 
docopa, Cladocopa, and Platycopa) was presented (through 
Prof. A. C. Haddon) by Dr. G. S. Brady and the Rev. A. M. 
Norman.—At the meeting held February 20, Prof. Grenville 
A, J. Cole in the chair, the following papers were read :— 
Dr. V. Ball, C.B., F.R.S., made a communication in which 
he gave an historical account of the gold nuggets found in the 
county Wicklow.—Prof, W. J. Sollas, F.R.S., read a paper 
descriptive of the systems of Eskers in Ireland. Some beau- 
tiful photographs of nebulz and clusters of stars, taken at 
Daramona, co, Westmeath, were afterwards exhibited by Mr. 
W. E. Wilson.—At the meeting of March 20, Prof. G. F. 
Fitzgerald, F.R.S., in the chair, Prof. Sollas read a paper 
upon the age of the earth.—Prof. James Lyon demonstrated 
some of the errors that arise from the imperfect alignment of 
the slide lathe. If the line joining the centres of a slide la‘he 
is not parallel to the line of motion of the saddle, the path of a 
cutter fixed in a bar which is rotated between the centres is a 
plane which is not perpendicular to the direction of motion. 
Any piece of material being bolted to saddle, and having a 
hole bored in it by the cutter, would be traversed by a hole the 
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shape of which would be the projection of the cutting circle 
on a plane perpendicular to the line of motion of saddle—z.e, 
an elliptic cylinder would be the result. In the second case, if 
the poppet-head centre be higher than the fixed centre, and a 
bar of material be turned between the centres by means of a 
tool placed in the saddle at a height above the bed about equal 
to the height of the centre point of the axis of bar above the 
bed, the result will be a hyperboloid of revolution, since this 
surface is generated by a straight line (the path of the tool), 
which is always at a fixed distance from a given axis, is not 
parallel to it, and does not intersect it. 


Paris, 


Academy of Sciences, April 16.—M. Marey in the chair, 
—Observations on argon, its fluorescence spectrum, by M, 
Berthelot. The fluorescence of argon, when charged with 
benzene vapour and submitted to the action of the silent dis- 
charge, is described at length. It is noted that, with the second 
sample of gas supplied. by Prof. Ramsay, and under the con- 
ditions’of the experiment, the condensation taking place amounted 
to only 6 to 10 percent. The author cannot yet explain the 
different behaviour of the first sample as regards condensation. 
The following approximate measurements have been made in 
the spectrum of the fluorescent light: A yellow line at A 579 
corresponding to the 575 argon line and 578 of the aurora 
borealis ; a green line at A 547 corresponding with Crookes’ 
group 549 to 555, and perhaps with 557 of the aurora; 
violet lines 438 and 436 corresponding with Crookes’ 433 
and 430, and with an important aurora line.—A con- 
tribution to the study of variability and capacity of trans- 
formation in microbiology, as illustrated by a new variety of 
anthrax bacillus (Bactllus anthracis claviformis), by M. A. 
Chauveau and M. C. Phisalix. The cultivation obtained from 
the lymphatic ganglion of a guinea-pig inoculated with at- 
tenuated anthrax bacilli consisted of a new type which retained 
only in a very slight degree the immunising power of the 
attenuated culture, and no longer had any toxic action beyond 
that evidenced by acertain rise in temperature of the inoculated 
subject. The authors believe the Bacillus anthracis clavi- 
formis to have been certainly derived from virulent Bacilius 
anthracis, but they have not as yet succeeded in bringing back 
the new variety to the original virulent form.—On the minimum 
temperatures observed this winter at the summit of Mont Blanc, 
by M. J. Janssen. A description is given of the mounting of 
the minimum thermometers. The following minima have been 
recorded : Mont Brévent — 26°C. ; Mont Buet — 33°C. ; Mont 
Blanc — 43° C.—Secular variation and ephemerides of terrestrial 
magnetism, by General Alexis de Tillo.—Researches on 
assimilable nitrogen and its transformations in arable land, by 
M. Pagnoul. The conclusions are drawn that: (1) Abundant 
rains may carry off from rich soils considerable amounts of 
nitric nitrogen. (2) Plants growing on the soil are able to 
prevent this loss. (3) Carbon disulphide arrests the action of 
the nitric ferment temporarily without killing it. (4) The 
ammoniacal form is a transition state for organic nitrogen pass- 
ing into the nitric form ; carbon disulphide causes the temporary 
suspension of the action at this stage. (5) The nitrous form is 
also an unstable transition state. —On the products of combustion 
in the electric arc, by M. N. Gréhant. Carbon monoxide is 
produced and, in confined spaces, has produced illness among 
the workmen employed in electric light stations. —On a question 
concerning the singular points of algebraical left-handed curves, 
by M. G. B. Guccia.—Summation of series by means of 
definite integrals, by M. Petrovitch, On types of groups of 
substitutions of which the order equals the degree, by 
M. R. Levavasseur.—On the theory of the system of 
differential equations, by J. Stodolkievitz.— 
On Rondelet’s rule for woods, and beams loaded 
on end, by M. C. Maltézos. Rondelet’s rule is reduced for 
wood to a parabolic formula. The curve of limit loads for 
wood, iron, and brass, between wide limits for the ratio of 
length of beam to smallest side of transverse section, may be 
replaced by an arc of a single parabola.—Electric discharge by 
illumination of substances which are mediocre conductors, by 
M. Edouard Branly.—On a new method for the measurement 
of temperatures, by M. Daniel Berthelot. The author pro- 
p oses the determination of density of gases, by means of their 
refractive indices as investigated by interference fringes, as a 
basis for measurement of temperature by a property of gases 


independent of the envelope.—On the presence of helium in 
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cléveite, by M. P. F. Cleve. “A letter in which the author gives 
the wave-lengths of lines observed in the spectrum of gas 
obtained from cléveite by heating with potassium bisulphate. 
The argon lines were not observed.—On the definite combin- 
ations of metallic alloys, by M. H. Le Chatelier.—On the 
aliphatic aldehydes C,, H,,,0, by M. Louis Henry.—Action of 
halogens on pyrocatechol, by M. H. Cousin. —Oa the drying 
property of fatty matters in general and their transformation into 
elastic products analogous to linoxine, by M. Ach. Liviache.—Oa 
the composition of sone French and foreign oits of the 1894 
crop, by M. Bolland.—On the existence of abnorm 1 variations 
of pressure with the heizht, a vertical geadiznt, by M. L. 
Teisserenc de Bort. 


BERLIN, 


Physiological Society, March 1.—Prof. du Bpis 
Reymond, President, in the chair.—Dr. Weintraud spoke on 
the formation of uric acid in man. After the view thit the 
excretion of uric acid is in direct relationship to the proteids 
of the food had found no support from the experimental side, 
the theory had beea propounded that it is relatei to the 
breaking-down of leucocytes. This view was supported by 
experiments in which the administration of nuclein and 
xanthin to man had increased the output of uric acid; but, on 
the other hand, similar experiments on dogs had always yielded 
negative resalts. The speaker had experimented on several 
individuals by substituting thymus gland, rich in nuclein, for 
the ordinary flesh of the food. The increased excretion of 
phosphoric acid in the urine showed that the nuclein was 
largely resorbed, and a constantly large increase in the execre- 
tion of uric acid was at the same time observed; the latter 
disappeared again at once when ordinary flesh was substituted 
for the thymus gland. Apart from theoretical considerations, 
it appears that foods rich in nuclein or xanthin should be 
avoided by patients suffering from excessive formation of uric 
acid.—The President and Dr, Sklarek made some communica- 
tions as to argon, recently discovered by Lord Rayleigh and 
Prof. Ramsay. 

March 15.—Prof. H. Munk, President, in the chair.—Prof. 
Liebreich stated that he had found in propyl alcohol a means of 
separating the cholesterin fats of the skin into those with a high 
and those with alow melting point. The former exhibit all the 
characteristics of a wax, and are distinguished by their fixed 
melting point and by their containing cerotic acid. By extracting 
human nails and vernix caseosa he had obtained a quantity of 
cholesterin fats which resembled in all points the cholesterin 
ethers of the skin. He further demonstrated a new chemical 
reaction which shows the existence of the inert region on the 
surface of fluids and in capillary tubes in which chemical 
changes are taking place. It consists in the interaction of 
chloral hydrate with sodium carbonate and gold chloride, and 
since all these reagents are solid it is evident that evaporation 
has no effect on the production of this inert space.—Dr. E. 
Flatau exhibited two series of nerve preparations, the first 
consisting of isolated ganglion cells and neurons prepared, by 
a modification of Golgi’s method, partly from the cerebrum 
and partly from the cerebellum and medulla. The second 
series, prepared by Marchi’s method, was intended to show 
that in the Wallerian experiment on degeneration, not only 
does the peripheral stump degenerate afier the section, but 
that the central end also undergoes a secondary degeneration 
after the break-up of the now inactive ganglion. 


Meteorological Society, March 5,.—Prof. Hellmann, 
Presiden’, in the chair. —After the President had presented the 
fourth number of the Reprints containing the oldest charts of 
terrestrial magnetism, Dr. Siiring gave an account of his ob- 
servations on the temperature and humidity near a surface of 
snow. They were made last winter on the Brocken, and this 
winter in Potsdam, and in the following manner. One ther- 
mometer was placed on the snow, and another at the usuai 
height above the surface, either exposed or protected, while at 
the same time an aspiration-thermometer placed I cm. above the 
snow recorded the temperature of the air. It was found that 
the size, shape and position of the thermometer lying on the 
snow, as well as the condition of the snow-surface, &c., had a 
considerable influence on the temperature recorded by this 
instrument ; the observations had therefore been restricted to a 
determination of the difference between the temperature of th- 
snow and that of the air above it, in its relations to clouds and 
to the motion and temperature of the atmosphere. It was found 
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that the difference was lessened as the sky became more clouded, 
and when the sky was completely clouded during a fall of snow 
the temperature of the snow’s surface was higher than that of 
the air. As the temperature of the atmosphere fell, the dif- 
ference became greater, but was lessened as the motion of the 
air increased in rapidity. On the whole, the difference was much 
less on the Brocken than in Potsdam. As to the influence of 
the snow-surface on the humidity of the air, the speaker had 
arrived at the resait that evaporation from the snow is much 
more frequent than condensation from the air, but that they are 
about equalin amount. Prof. Hellmann spoke on the, as yet, 
uninvestigated velocity of the windin Berlin, basing his remarks 
on the indications during ten years of a self-registering ane- 
mometer placed at a height of 33°5 metres above the ground in 
the tower of a house which was originally quite isolated. In 
later years this house was surrounded by others, but this fact 
did not in any way affect the working of the anemometer, whose 
constants were determined at the marine observatory at Ham- 
burg and the central observatory at St. Petersburg. Taking a 
year as a whole, the maximum rate was observed in March, the 
minimum in September, and during these months the variations 
were least. The average forthe year is 5*1 metres per second. 
The above-named periods of maximum and minimum hvwve also 
been observed at a number of other stations, viz. Paris, Munich, 
Prague, Vienna, and Cracow. Winds with a velozity less than 
the average are more frequent than those with one above the 
average. The frequency of storms, as measured in hours, is 
greatest in January and March; it increases in October, and 
sinks rapidly in April. The daily period of greatest velocity 
lies between one and two o’clock p.m, 


Physical Society, March 8.—Prof. du Bois Reymond, 
President, in the chair.—After Prof. Lampe had referred to the 
death of their late member, Prof. Worpitzky, Dr. W. Wien 
spoke on the testing of pyrometers made, according to Le 
Chatelier, of platinum and platino-rholium, and connected with 
an appara'us constructed by Keiser and Schmidt for measuring 
not only the voltage of the thermo-electric currents, but also the 
corresponding temperatures. The testing was carried out by 
determining the melting-points of copper, silver, platinum, palla- 
dium, and nickel, which, a; fine wires, formed the sol ler-joints 
of the platinum and platino-rhodium thermo-elements. These 
were heated in porcelain tubes, and the current was broken when 
the respective wires melted. In these experiments platinum 
must be protected from carbon, copper from oxygen, and palla- 
dium from hydrogen, It is impossible here to enter into all the 
details referred to by the speaker.—Dr. W. von Uljanin gave 
an account of his experiments on polarisation by oblique radia- 
tion from silver, platinum, and black glass. Assuming that the 
radiation from the heated plates is determined by the refraction 
of their substance, it was tound that the curves thus arrived at 
corresponded in the case of silver very closely with those 
obtained experimentally. In the case of plitiaum, whose 
surface is very easily altered by heating, the experimental values 
were always less than those required by theory ; in the case of 
black glass; the correspondence of the values was greater, but 
not so complete as in the case of silver.—Dr. Raps introduced 
an improvement iu his automatic air-pump, designed to facilitate 
the filling and emptying of the mercury, and at the same time 
to protect the pump from the consequent risk of breakage, The 
result was arrived at by means of a chamber for the exp unsion of 
air.—-Prof. Vozel demonstrated the experiment, already de- 
scribed in NATURE, whereby a half black and half white disc 
with black patches on it produces different colours, when rotated 
at a moderate speed, according to the direction of the rotation. 

March 22.—Prof. Planck, President, in the chair.--Dr. Rubens 
exhibited several galvanometers, and explained in detail the 
arrangement and advantages of one he had constructed tor the 
measurement of reversing currents, but which can also be 
readily adapted for currents in one direction.—Dr. Raps spoke 
on a new regulator for synchronous motion, especially as re- 
quired in telegraphy, explaining its principle and construction 
on a model, 

AMSTERDAM. 

Royal Academy of Sciences, December 29, 1894.—Prof. 
van de Sande Bakhuyzen in the chair.—Mr. MacGillivray com- 
municated the results of an investigation made oy Mr. D. Mac- 
Gillivray in the Boerhaave Laboratory at Leyden, and which 
proved that the germs of tuverculosis are not destitute of the 
power of locomotion, but possess this power, if the conditions 
of life are favourable. 
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February 23, 1895.-~Prof. Hubrecht brought forward a new 
hypothesis to explain the origin of the amnion. Birds and 
reptiles have been looked upon as possessing the normal type 
of amniogenesis from which that of the Mammalia had to 
be further derived. The primitive Insectivores offer far better 
starting points. In the development of the hedgehog’s amnion, 
another path is found along which it is easy to connect both 
the higher Mammalia and the Sauropsida. The hedge- 
hog allows a comparison to be made between the tro- 
phoblast with the ovter layer of the amphibian ecto- 
derm. Thus it would be possible to trace the first origin 
of the amnion in the Anamnia.—A paper containing full 
particulars, and accompanied by several plates, was presented 
for publication in the Academy’s Verhandelingen, under the 
title: ‘* Ueberdie Phylogenese de; Amnions und die Bedeutung 
des Trophoblastes."”—Mr. Suringar read a paper on “‘ family 
relations in the vegetable kingdom,” as set forth in a sketch in 
the form of a genealogical tree, designed by the author to 
illustrate his University lecturess—Mr. Franchimont pre- 
sented, on behalf of Dr. P. van Remburgb, two papers. 
(a) On some nitro derivatives of dimethylaniline. By nitration 
of dimethylaniline in a great quantity of sulphuric acid, as well 
as by treating metanitrodimethylaniline with diluted nitric acid, 
two dinitro derivatives were obtained : a yellow one fusing at 
176°, and a red one fusing at 112°. In the yellow one there is 
a nitro group that may easily be substituted. By further nitration 
it yields two trinitro derivatives: a yellow one melting at 154° 
and an orange-coloured one melting at 196°. The red dinitro 
derivative yields only the orange-coloured trinitro derivative. 
All of them are finally converted i into the same tetranitrophenyl- 
monomethylnitramine, viz. 


CgH.(NO,), (2, 3, 4) 6) (N.CHy.NO,) (1). 


Frem their relaticns or properties the following structure is 
deduced : 


Trinitro Dimethylaniline. 


154° (1), (NOx) (2, 3, 4)- 
196° = CgH,N(CHy), (1), (NOo)s (3, 4, 6). 


Dinitro Dimethylaniline. 


176° =CgH (1), (35 4). 
112°=CgH3N(CHy), (1), (NO4). (3, 6). 


(4) On addition products of symmetrical trinitrobenzol. 
has fourd that with aromatic amines S. 
coloured addition products, With brucine, Dr. van Romburgh 
arrived at the same result: it formed brownish red needles 
fusing at 158° ; strychnine did not do so under the same cir- 
cumstances. With trinitro-benzol, indol yielded gold-coloured 
needles melting at 187°, skatol, orange-coloured ones melting 
at 183°, and pyrrol, gold- coloured ones melting at 95°; the 
last-mentioned gave off the pyrrol to the air ina “few hours (at 
25°). All these compounds consisted of one molecule to one 
molecule of trinitrobenzol. Pyridine and quinoline did not 
form such compounds ; the former caused trinitrobenzol to 
crystallise in large crystals. Piperidine, nicotine and phenyl- 
hydrazine gave rise to red tints, but crystallised compounds 
could not be obtained. With other nitro compounds, too, as: 


Hepp 
trinitro-benzol yielded 


NATURE 


NMe,.NH,.NO, (1: 3:4), and CsH;NMe,.NHMe. NO, | 
(1:3: 4), trinitrobenzol yielded crimson products, melting | 
| Professor James Dwight Dana 


| Notes 


respectively at 130° and.144°, and being composed of a mole- 
cule of each of the constituents. 


March 30.—Prof. Van de Sande Bakhuyzen in the chair.— 
Mr. Bakhuis Roozeboom has, 


in conjunction with Dr. | 


Hoitsema, investigated the behaviour of hydrogen to palla- | 


dium, from o° to 190°, and from o to 6atm. pressure. It 
results from the observations that, contrary to the opinion 
of Troost and Hautefeuille, there exists no such compound 
as Pd,H, neither can the phenomena observed be explained 
by admitting the existence of two solid solutions. The 
absorption proceeds gradually, as if there exists but one solid 
solution. There is, however, at low temperatures a period in 
which the concentration rises much more rapidly with the 
pressure of hydrogen than before or afterwards, This behaviour 
presents an analogy to the conduct of gases near their critical 
temperature. 
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G6TTINGEN, 

Royal Society of Sciences.—In the Nachrichten, part 
1, for 1895, appear the following contributions in the depart- 
ment of mathematics and physics :— 

December 1804.—I. Schiitz: 1 Complete and general 
solution of a fundamental problem i in the theory of the potential. 
---Robert Fricke : On the theory of ternary quadratic forms with 
integral complex coefficients.—J. Orth: On bacterial disorders 
of excretion in the renal medulla, 

January 1895.—I. R. Schiitz: Extension of Maxwell’s law 
of the distribution of velocities, deduced from the principle of 
the minimum path.—E. Ehlers: On the viscera of Zfidosiren. 
—Ludwig Rhumbler: Sketch of a natural system of classifica- 
tion for the 7ha/amophora.—Hermann Wagner: The area of the 
land surfaces of the earth according to zones.—R. Dedekind: 
On the basis of the theory of ideals. — Heinrich Burkhardt : Con- 
tributions to researches on the foundations of geometry. —Franz 
Meyer: On the structure of the discriminants and resultants of 
binary forms. — Wilhelm Hallwachs: On an aperiodic 
amagnetic quadrant-electrometer, free from residual action. 


BOOKS, PAMPHLETS, and SERIALS RECEIVED, 


Books.— Royal University of Ireland, Calendar 1895 (Dublin, Thom).— 
Scciété d’Encovragement pour |’ Industrie Nationale, 1895 
(Paris).—Land-Birds and Game-Birds of New England; H. D. Minot 
(Boston, Houghton).—The Moon: T. G. Elger (Philip). —R. Bradshaw's 
Bathing Places and Climatic Health Resorts (K. Paul).—Soziale Evolu- 
tion: B. Kidd, aus dem Englischen Ubersekt von E, Pfleiderer (Jena, 
— —Motive Powers and their Practical Selection : R. Bolton (Long- 
mans 

PAMPHLETS.—Incexes to the Literatures of Cerium and Lanthanum: 
Dr. W. H. Magee (Washington).— Reports of Observations and Experi- 
ments in the Practical Work of the Division of Entomology, U.S. Depart- 
ment of Agriculture (Washington). 

SeR1ALs.—Journal of Anatomy and Physiology, April (Griffin). —Royal 
Natural History, Part 18 (Warne).—American Naturalist, April (Phila- 
delphia).—Insect Life, Vol vi. No. 5: Vol. vii Nos. 1- 4 (Washington).— 
Ergebnisse der Meteorolc gischen Beobachtungen, Jahrg. xvi. (Hamburg). 
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BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A Combined E ination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 20, 1894. 

‘Three Scholarships and two Exhibitions will be offered, the Scholarships 
being worth £80a year. 

The subjects for Examination will be Physics, Chemistry, and Biology, 
— Candidates will not be expected to offer themselves in more than two of 
t 


ese. 
Particulars may be obtained by application to 


A. VERNON HARCOURT 
Christ Church, Oxford. 


NATURAL SCIENCE SCHOLARSHIP. 


KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
fees, not exceeding £20 per annum, will be awarded at this College in 
December 1894. 

The Examination commences Thursday, December 6. 

Subjects: Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 
particulars apply to W. Hatrcuerr Jackson, Keble College, 

xford. 


PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORATORY FOR THE FERMENTATIONS. 
COPENHAGEN (30 Frydendalsvej). 


Director: ALFRED JORGENSEN, 
Author of ** Micro-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for Advanced Students, in 
the Physiology and Technology of Fermentations, with particular regard to 
Hansen's System for the Analysis and Pure Cultivation of Yeast. 

The Laboratory possesses a numerous collection of Culture-Yeast Species, 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction:—Alfred Jérgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 
New Edition, 1893; French Edition (Paris, 1894); Third German Edition 
(Berlin, 1892). 

E, Chr. Hansen: ‘* Untersuchungen aus der Praxis der Garungsindustrie’’ 
(Beitrige zur Lebensgeschichte der Mikroorganismen), published by R. 

idenbourg, Munich, 2 vols., 1890-92. i 
Laboratcire de Carlsberg (Hagerup, Copenhagen). 

Further particulars on application to DirEcTor. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. pt TUNZELMANN, B.Sc., M.I.E.E. 
Senior-INstrucror—C. CAPITO, M.1.E.E., M.I.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training tor Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


W. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors. —56 Crogsland Road, Chalk Farm, London, N W 


Clectricals Physical Dustruments 


FOR ALL PURPOSES 


R.W.PAUL.Maxer. 44,HATTON CARDEN, LONDON.EC. 


A Life Member of the German Chemical 
Society will send the Berichte post free for 20s. per annum. Sent one 
week after issue.—Address, ‘‘ J. L.,”” 16 Bentinck Street, London, W. 


In French in Comptes rendus du | 


| Pond Life. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY, 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures, 
The following are a few of the sets in Stock : 

8. The Metamorphoses of Insects, 
g. The Beginnings of Life (Pro- 
3- The Contents of the Tow-Net. 

4. A Dredging Cruise. to. Elementary Zoology. 

5. Zoophytes and Jelly-fish. 11. The Fertilisation of Flowers. 

6. Star-fish and Sea-urchins. 12. The Mechanism of Plants. 


The Met hos 
13. The Scenery of Jersey. 


1. Evolution. 
2. Common Objects of the Sea- 
Shore. 


The nu nber of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 


Slides ¢o Order at same Price as from Stock ; on Hire at 
2/- per doz. 


Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 
MINERALS, FOSSILS, ROCKS, 


“oth single specimens and systematically arranged Collections. The 
ae of the designations is warranted. On demand triad consignments 
wi sent. 


Attention is drawn to our Manufactories for preparing 


CRYSTAL MODELS, THIN SECTIONS, 
PLASTER CASTS, 


Answering to all claims of Science with regard to execution and designation. 


My different Catalogues : 


(. Mineralogy. II. Palzontology and General Geology (Illustrated). 
{II. Gypsum Casts (Illusirated). IV. Rocks, ‘Thin Sections of Rocks, and 
Petrograph.cal Apparatus and Utensils. 


Will be supplied Gratis on Application. 


Dr. F, KRANTZ, 


Rhenish Mineral Office, Bonn on the Rhine. 
ESTABLISHED +833. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornti, and other 
Specimen lube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEA''H ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
: OF THE UNITED KINGDOM, 
THE LABOKATORY, PLYMOUTH. 

The following animais can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
EDWARD J. BLES, Director. 


The Laboratory, Plymouth. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealerin Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable tor Museums and private purchasers, can now be provided :— 
(ntrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 


Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12, 
Price 6d. each. Also A. R. Sawyer’s GOLDFIELDS OF MASHONA- 
LAND. Price tos. 6d. 
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WALTER ScoTvTrT’s List. 


The Contemporary Science Series. 


Edited by HAVELOCK ELLIS. 


THE EVOLUTION OF SEX. 
GeEppEs and J. ARTHUR THOMSON. 


By Prof. PATRICK 


Crown 8vo, Cloth, 3s. 6d. each ; Half Morocco, 6s. 6d. 


ELECTRICITY IN MODERN LIFE. By G. W. DE 


TUNZELMANN., 
THE ORIGIN OF THE ARYANS. By Dr. Taytor. 
PHYSIOGNOMY AND EXPRESSION. By P. Man- 
TEGAZZA. 
EVOLUTION AND DISEASE, By J. B. Sutton, 
F.R.C.S. 
THE VILLAGE COMMUNITY. ByG. L. Gomme. 
THE CRIMINAL. By Have tock ELLIs. 
SANITY AND INSANITY. By Dr. C. MERcIER. 
HYPNOTISM. By Dr. ALBERT MOLL (Berlin). 
MANUAL TRAINING. By Dr. C. M. Woopwarp. 
THE SCIENCE OF FAIRY TALES. By EpwINn 
SIDNEY HARTLAND. 
PRIMITIVE FOLK. By ELIE RECLUs. 
BACTERIA AND THEIR PRODUCTS. 
Sims WOODHEAD. 
EVOLUTION OF MARRIAGE. By LETouRNEAuv. 


By Dr. 


Illustrated. 

EDUCATION AND HEREDITY. By J. M. Guyav. 

THE MAN OF GENIUS. By Prof. LoMBroso. 

GRAMMAR OF SCIENCE. By Prof. Pearson. 

PROPERTY: ITS ORIGIN. By LeTourNnEav. 

VOLCANOES: PAST AND PRESENT. By Prof. 
EpwarpD HUuLtL, LL.D., F.R.S. 

PUBLIC HEALTH PROBLEMS, By Dr. SyKEs. 

METEOROLOGY. By Frank WALDO, 

THE GERM-PLASM. A Theory of Heredity. By 
Prof. WEISMANN. 6g, 

THE INDUSTRIES OF ANIMALS. By F. Houssay. 

MAN AND WOMAN. By Havetock ELLIs. 6s, 

THE EVOLUTION OF MODERN CAPITALISM. 
By J. A. Hopson. 

APPARITIONS AND THOUGHT TRANSFER. 
ENCE: An Examination of the Evidence for Tele- 
pathy. By FRANK PoDMORE. 

AN INTRODUCTION TO COMPARATIVE PSyY- 
CHOLOGY. By Prof. C. LLoyp Morcan. 6s, 


The following writers are preparing volumes for this series :-—Dr. W. H. BurNHaM, Prof. E. D. Cope, Prof. Henny Donatvson, Prof. G. F. Firz- 


GERALD, Prof. A. C. Happon, Dr. J. B 


. Loncstarr, Prof. O. Mason, Prof. James Mavor, Dr. Louis Routnson, Dr. H. pe Varicny, &c. 


London: WALTER SCOTT, Ltd., 


Paternoster Square. 


VOL. V. NO. 


NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 


CONTENTS of NOVEMBER Numier. 
NOTES AND COMMENTS. 


I.—ON RANDOM PUBLISHING AND RULES OF PRIORITY. 
Rev. T. R. R. Stespinc, M.A. 


Il.—MIOCENE MAN IN INDIA. 
Prof. T. Rupert Jongs., F.R.S 


IIl.—THE WING OF ARCHA\ )PTERYX. (Illustrated.) 
W. P. Pycrarr, M.B.O U. 


1V.—FURTHER NOTES ON THE ORGANS OF ARACHNIDS. 
H. Carpenter, B.Sc. 

\V.—ANLAGEN. 
P. Cuatmers Mitcue M.A. 


VI.—A PORTABLE ZOOLOGICAL STATION 
(Illustrated.) 


Review or Gerxie’s “Great Ice Ace,” By Sir Henry H. 
Howortn, M.P., F.R.S., AND OTHER REviEws OF New Books. 

Opiruary. 

News oF UNIVERSITIES, MusEuMS, AND SOCIETIES. 

CoRRESPONDENCE. 


LONDON & NEW YORK: MACMILLAN & CO. 


PRICE ONE SHILLING NET. 
In the United States, Thirty Cents. 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited ty J. BRETLAND FARMER, M.A. 

With the Co-operation of an Editorial Committee. 


Contents of NOVEMBER Number. 


IN BOHEMIA. 


INHIBITION. 
Physiology at St. Mary's Hospital Medical School. 
THE NEW THEORY OF SOLUTIONS (IIL.). 


A.R.C.S. 
RECE NI RESEARCHES IN THERMAL METAMORPHISM 
I.). ALFRED Harker, M.A., Fellow of St. John’s College, 
‘ambi 


ON tHE ‘KINETIC THEORY OF GASES. By S. H. Bursury, 


THE ETHNOGRAPHY OF BRITISH NEW GUINEA (Part II.). 
By Atrrep C. qe M.A., Professor of Zoology in the Royal 
College of Science, Dublin 

APPENDIX.—CHEMICAL LITERATURE FOR SEPTEMBER 1894 

Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 

Vor I., in Handsome Cloth Boards, over 500 pp. Now Ready, Price 18s. 
London: THE SCIENTIPIC PRESS, Limited, 428 Strand, W.C. 


THE BRITISH FLEET: 


THE GROWTH, ACHIEVEMENTS, AND DUTIES 
OF THE NAVY OF THE EMPIRE. 


By Commander CHARLES N. ROBINSON, R.N. 
With about 150 Reproductions of Paintings, Prints, and 
Drawings illustrative of Battles, Ships, Persons, Customs, 
and Social Life in the Navy, 
Dedicated by permission to H.R.H. the DUKE OF YORK. 
Ordinary Edition, Crown 8vo, tos. 6d. 
150 Copies in Fcap. 4to, with extra Eagravings, 21s. net. 
“This handsome volume . . . fills up a gap in the vast collection of our 
naval literature. We venture to say, not even our most accomplished sailors 


will rise from its perusal without having their minds enlarged and the love 
for their profession intensified. Captain Robinson has, indeed, produced a 


| notable book, full of rich interest, and likely to serve for many a day, not 


only as a book to be read and re-read, but as a work of reference... . 
Nine men out of every ten wiil find it all that they require, and more than 
they can digest at once.” —Daily Chronicle. 


‘*Commander Robinson possesses the double qualification of being an 
experienced seaman and an accomplished writer. His new book contains, 
in every page of it, evidence of the widest and most varied reading. ‘There 
is nota department of the naval service of which he has not something use- 
ful and intetesting to say. . , . The result is an historical encyclopedia of 
between five and six hundred pages, which the general reader will find ex- 
tremely attractive, and special students equally helpful. A book of the kind 
was much needed and Commander Robinson has written it.”"—Daily News. 

“The British Fleet’ is a compact though bulky little volume ; but we 
live in an age of epitomes, and it contains quite as much about the navy as 


| it is good for the ordinary manto know, and this in a most interesting form. 


. As a work of reference Commander Robinson’s book should be of the 


| greatest value, for it is admirably arranged, and within convenient compass 


contains every information with regard to the character of the navy from the 


| days of its inception.’—Daily Graphic. 


| LONDON: GEORGE BELL & SONS, YORK STREET, 


By AuGusTus D Watter, M.D., F.R.S., Lecturer on 
By J. W. Ropcer, | 


COVENT GARDEN, W.C 


NEW EDITION OF WEBB'S CELESTIAL CBJECTS, 


CELESTIAL OBJECTS 


FOR 


COMMON TELESCOPES. 


By thee Rev. T. W. WEBB, M.A., F.R.A.S., 
Vicar of Hardwick, Heretords hire. 
Fifth Edition, Revised and great!y Enlarged by the Rev. T. E. ESPIN 
M. -R.A.S. 2 vols. 
Vol. I. With Portrait and a Reminiscence of the Author, 2 Plates, and 
numerous Illustrations. Crowa 8vo, 6s. 
Vol. IL. With Lilustrations and Map of Star Spectra. 


Crown 8vo, 6s. 6: 


LONGMANS, GREEN, & CO. 


London : 
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CHAPMAN & HALL'S NEW ‘BOOKS. 


COLONEL POLLOK. 
INCIDENTS OF FOREIGN SPORT 
AND TRAVEL. 


By COLONEL POLLOK, Author of ‘*Sport in British 
Burma.” 
With [Illustrations by A. T. Etwes. 
emy &vo, 16s. 


CHARLES DIXON. 


THE NESTS AND EGGS OF NON- 
INDIGENOUS BRITISH BIRDS; 


Or, SUCH SPECIES THAT DO NOT BREED WITHIN 
THE BRITISH ARCHIPELAGO. 


By CHARLES DIXON. 
With teed Frontispiece of Eggs. 
Crown 6s. 


Dr. J. RITZEMA BOS. 


AGRICULTURAL ZOOLOGY. 


By Dr. J. RITZEMA BOS. 
Translated by Prof. J. R. Ainswortn Davis, B.A., F.C.P. 


With a Preface by Miss Ormerop. Containing 149 Illustrations. 
Crown 8vo, 


R. WARINGTON, F.R.S. 


BRIEF NOTES ON THE PHYSICAL 
CHEMICAL PROPERTIES'of SOILS. 


For the Use of Science Teachers. 
By R. WARINGTON, F.R.S. 
Demy 8vo. rs. [This day. 
CHAPMAN & HALL, Limited, London. 


FLAMMARION’S POPULAR ASTRO- 
NOMY. Translated from the French by J. ELLARD 
Gore, F.R.A.S. With 3 Plates and 288 Illustrations. 
Medium 8vo, cloth extra, 16s. 

** The work which’ Mr. J. E. Gore has translated into English has made 
for itself a name and reputation in France . . . and has gone into general 
circulation to the number of a hundred thousand copies. ‘This last fact is 
proof how well within the bounds of possibility it is to make the latest 
discoveries of science comprehensible and fascinating to the common mind. 
M. Flammarion has attained this triumph through the grasp of his know- 
ledge, the lucidity of his style, and his power of “bringing home the most 
stupendous of the things revealed to us 1m the depths of space. M. Flam- 
marion’s pages should find almost as great acceptance in this country as in 
his own. Simplicity of arrangement and of statement are part of his charm 
and of his success.’’—Scotsman. 


THE LIFE AND INVENTIONS OF 
THOMAS A. EDISON. By W. K. L. and ANTONIA 
Dickson, With 200 Illustrations by R. F. Outcalt, W. 
F. Ricalton, &c. Demy 4to, cloth gilt, 18s. 

“A very interesting book. The subject of the memoir has put every 
facility in the way of the authors, who have been intimately associated 
with him during the past thirteen years.” —Jrish Times. 


London: CHATTO & WINDUS, 214 Piccadilly, W. 


COMPLETION of the NEW EDITION of WATTS’ 
CHEMISTRY. 


WATTS’ DICTIONARY OF CHEMISTRY. 


Revised and entirely Re-written by 


H. FORSTER MORLEY, M.A., D.Sc., 
Fellow of, and lately Assistant-Professor of Chemistry in, 
University College, London ; 

AND 


M. M. PATTISON MUIR, M.A., F.R.S.E., 


Fellow and Pralector in Chemistry of Gonville and Caius 
College, Cambridge. 

Assisted by Eminent Contributors, 4 Vols. 8vo. Vols, I. and 
II. 425. each (ready). Vol. IIL. 50s, (ready), Vol. IV. 
635. (just published). 

London; LONGMANS, GREEN, & CO. 
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BOOKS FOR 


STUDENTS IN ENGINEERING. 


SUTCLIFFE’S STEAM POWER AND MILL 
WORK. [uz the press, 


ARNOLD.—STEEL WORKS ANALYSIS. 
[Zn the press, 


PREECE AND STUBBS’ MANUAL OF TELE. 
PHONY. 15s. 


TAYLOR’S RESISTANCE OF SHIPS. 15s, 
HAWKINS AND WALLIS’ THE DYNAMO. 


KAPP’S ELECTRIC TRANSMISSION OF 
ENERGY. tos. 6d. 


BLAKESLEY’S ALTERNATING CURRENTS. 5;, 


SALOMON’S ELECTRIC LIGHT INSTALLA- 
TIONS. Vol. I. Accumulators, 5s. ; Vol. II. Apparatus, 
7s. Vol. ILI. Application, 5s. 


RUSSELL’S ELECTRIC LIGHT CABLES. 7s. 67. 


ANDERSON’S CONVERSION OF HEAT INTO 
WORK. 6s. 


FINDLAY’S WORKING OF AN ENGLISH RAIL- 
WAY. 7s. 6d. 


PRINCIPLES OF PATTERN-MAKING. 3s. 6d. 
PRINCIPLES OF FITTING. 5s. 

PRACTICAL IRONFOUNDING., 4;. 
HELICAL GEARS. 7s. 6d 

METAL TURNING. 4s. 


LONDON : WHITTAKER & CO., PATERNOSTER SQUARE, 


ew Ready, Price ‘21s. 
THE 


DAWN OF ASTRONOMY, 


A Study of the Temple Worship 
and Mythology of the Ancient 
Egyptians. 

By Prof. NORMAN LOCKYER 
C.B., F.R.S., &c. 

Royal 8vo, 448 pages. Illustrated. Cloth Gilt. 


“©The Dawn of Astronomy’ appears to us to be a book, whether its 
specific conclusions are accepted or not, that must give an entirely new 
complexion to the future study of Egyptology."—The Times. 


CASSELL & COMPANY, Limrrep, 
LUDGATE HILL, LONDON. 


BLACKIE & SON'S NEW BOOKS. 
Just published, Fcap. 8vo, Cloth, 2s. 6d. 


ELEMENTS OF METALLURGY 


Adapted to the Syllabus of the Science and Art Department. 
By W. Jerome Harrison, F.G.3., and Witttam J. Harrison, Junior. 
Copicusly illustrated. 


Just published, crown 8vo, cloth, 7s. 6d. 


BERNTHSEN’S ORGANIC 
CHEMISTRY. 


A Text-Book of Organic Chemistry By A, Berntusen, Ph.D., formerly 
Professor of Chemistry in the University of Heidelberg. ‘Translated 
by Georce M‘Gowan, Ph.D. New Edition, thoroughly revised and 
much enlarged by author and translator. 

“Sure to take as high a place among the elementary text-books of 
organic chemistry in the English language as it has already done in the 

Fatherland.”"—NaTurF. 


London: BLACKIE & SON, 1 imited, Old Bailey. 
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“MR. GORE'S ASTRONOMICAL WORKS. 


>» Small Crown 8vo, price 2s. 6d. Cloth. 


AN ASTRONOMICAL GLOSSARY; or, Dictionary | 


of Terms used in Astronomy. With Tables of Data and 
Lists of Remarkable and Interesting Celestial Objects. 
sy J. ELLARD GORE, F.R.A.S., Author of ‘* The 
Visible Universe,” &c. 
‘A very useful little work for beginners in astronomy, and not to be 
despised by more advanced students.” —The Times. 
“Astronomers of all kinds will be glad to have it for reference.”— 
Guardian. 
*Demy 8vo, with Stellar Photographs, r6s. Cloth. 


THE VISIBLE UNIVERSE: Chapters on the 
Origin and Construction of the Heavens. By J. ELLARD 
GORE, F.R.A.S. 


‘*A valuable and lucid summary of recent astronomical theory, rendered | 


more valuable and attractive by a series of stellar photographs and other 
illustrations.”"— Times. 

‘In presenting a clear and concise account of the present state of our 
knowledge, Mr. Gore has made a valuable addition to the literature of the 
subject.” —Vature. 

Small gto, with 30 Maps, 5s. Cloth. 


STAR GROUPS: a Student’s Guide to the Con- 
stellations. By J. ELLARD GORE, F.R.A.S. 


‘* A knowledge of the principal constellations visible in our latitude may 
be easily acquired from the thirty maps and acc i ined 
in this work.” —Nature. 

** 4 very compact and handy guide to the constellations.”’—A thenaum. 


London: CROSBY LOCKWOOD & SON, 
7 Stationers’ Hall Court, E.C. 


FOREIGN BOOKS. 


Just out. Post free on application. 


panying text « 


Foreign Book Circular. Scientific Series, No. 60. Foreign Publications 
on Medicine, Zoology, Botany, Chemistry, Electricity, Geology, Palzonto- 
logy, Mining, Microscopy, Physics. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London. 
20 South Frederick Street, Edinburgh, 


DAYVYENPORT’S 


FOCUS SIMPLE | 
KEEPING. CERTAIN. 
COOL. WILL FIT 

ORDINARY 


LANTERNS. 


One-fourth actual size. 


Patel. PRICE 4s. 


J. H. STEWARD, 
406 STRAND, W.C. 457 WEST STRAND. W.C. 7 GRACECHURCH ST., E.C-, Lonoon. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 18. 6d, 
Address all communications: 
‘“‘Instrument Company, Cambridge.’’ 


ART PHOTOGRAPHS. 


(ESTABLISHED 1876.) 


Varieties sent by Post for Selection to any part of bi i 
the World. No deposit required from responsible a 
applicants. 

Paris Salon Pictures, Classical, Secular, 
and Religious Subjects, Statuary, Views, 
Eastern Types. Artists’ Life Studies, Ani- 
mals, Clouds, Waves, Heads, Children, 
Figures, Yachts, Flowers, Fruits, &c. 

Sole Agents for the Celebrated Series of Lire 
Stvupies for Artists by W. von GLODEN and 
G. PLUSCHOW. 

Collections from the Louvre, Luxembourg, Vatican, : 

resden, and other noted Galleries. om 


ERDMANN & SCHANZ, Photographic Publishers, 4 Selcot Road, Wandsworth Common, London, SW. 


No connection with any other Firm of Photo Dealers. 
Write for our latest Catologue. 1d. post free. It includes the Newest Publications, anv of which are sent by Post for Selection. 


Summary of Photographs 


sent gratis and post free. 


Fry 


‘Strongest and best.”—Dr. Anprew Witson, F.R.S. 
recommend and use no other.””—Good Health, 


80 PRIZE MEDALS AWARDED. 


COCOA 


i<_ Purchasers should ask specially for Fry's Pure Concentrated Cocoa, to distinguish it from other varieties 


HIGHEST HONOURS, CHICAGO, 1893. 


‘‘There is no beverage which can so confidently be recom. 
mended,”—Jedical Annual, 1393- 


PURE CONCENTRATED 


manufactured by the Firm. 
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PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 


LOGSES PAID OVER £20,000,000. 


EPPS’S 
COCOAINE 


COCOA-NIB EXTRACT. 


(TEA-LIKE). 


A thin beverage of full flavour now with many beneficially taking the 
place of tea. Its active principle being a gentle nerve stimulant, supplies 
the needed energy without unduly exciting the system. 

Sotp 1n Packets AND Tins By Grocers, LABELLED: 


JAMES EPPS & CO., Ltd., 
Homeopathic Chemists, London. 


For MINERAL COLLECTIONS & SPECIMENS 


GO TO 


JAMES R. GREGORY'S MUSEUM & STORES 


WELL- AUTHENTIC. ATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 

Latest arrivals.—Fine Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite 
Campylite, &c., from old Collections, &e., &e. 

Also Rocks and Rock Sections, the finest Stock in London. 


NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, » Pact Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 4o., 42s 
New Price List of Minerals, Rocks, and Stratigraphicat Series 
of Fossils Post Free. 

ROCK SECTIONS for = Ranprpnssentom thee from 1s. 6d, each, Post Free 

TALOGUES 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


NEWGATE STREET, LONDON, E.C. 
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| 
| 
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IMPORTANT WORKS ON SALE. 
BERTRAND.—Calcul Différentiel. Half calf. 1864. 


£558 
CHASLES.—Traité de Géométrie Supérieure. 


Half calf, 
852. 125. 
CLAUSIUS, — Mechanische Warmetheorie. Half calf. 
1864-7 125. 
DU RER —Geometria. Haifcalf. 1532. 36s. 
MOIGNO.—Répertoire d’Optique moderne. 4 vols. Halt 


calf 1847 
POUILLET. —Elements de Physique expérimentale et de 
Mété>rologie. 6th edition. With Plates. 3 vels. Half calf. 1853, 


12s. 

SOMERVILLE. —Mechanism of the Heavens. Half 
moroce 

PLAYFAIR: JOHN,—Works. 


18s. 


MACMILLAN & BOWES, CAMBRIDGE. 


4 vols. Calf gilt. 1822, 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Lllustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Go_p 


MeEbAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT ‘1URNSTILE, HOLBORN, LONDON, W.C 


To SCIENTISTS and LANTERNISTS, & &e. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and howto 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MAtpeN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, 5d. Worth its weight in gold. 
Send for Opinions of the "Scientific Press to Mr. HUGHES, Brewster 
House. Mortimer Road, Kingsland, North London. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by late W. LANTCARPENTER, Esq., Prof. Forses,&c. Minia- 
ture Triple Lantern constructed for B. J. Matpen, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GratTaNn Guinness, Madame 
ApktINna Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleidosc: ope. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 182 choice Engravings, 6¢.; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Free. —W. C. HUGHES, Brewster House, 82 Mortimer 
Road, Kingsland, N. 


“OPTIMUS” SAFETY SATURATOR. 


FREDERICK E. IVES, oF Colour PHoroGrapny Fame, in a recent address :—‘‘In my 
opinion the best of these inside-lantern Saturators yet produced is that of Perken, Son 
. It will not become unduly heated in the lantern, as 


and Rayment, of London. . 


some of the others might, and is a model of compactness and convenience. 


so much of it that I have adopted it for my own use.” 


I think 


AF ETY ATUR AY Om 


TO OxYcen CYLINOER = 


“OPTIMUS ” 100 CANDLE-POWER LAMP FOR PROJECTION LANTERN, 1893-4. 


says: ‘‘ The light certainly surprised us. . 


Price, Three Wicks 2 in. wide, with Chimney 
Mr. THOMAS BOLAS, in ‘‘ Photographic Work,” 
. the bright- 
ness—and, above all, the whiteness of the disc recalling 
a limelight, while that smell of paraffin which, in 
greater or less intensity, seems the inevitable accom - 
paniment of the oil lantern, could not be noticed by us.’ 


.. complete each. 

NATL RE , November 30, 1893.—‘‘ Lanternists 
will be glad to learn that Perken, Son and Rayment 
have introduced a new oil lamp, possessing three 
| times the candle-power of those hitherto used for 
lantern projection, For small audiences the lamp will 
suit a lecturer’s purpose quite as well as the limelight.” 


PERKEN, SON & RAYMENT, LONDON. OPTIMUS.” 
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ALBE RT EDWA RD JAMR ACH | VO7ICE.—Advertisements and business letters for 
(Late CHARLES JAMRACH), NATURE should be addressed to the Publishers ; 
NATURALIST, Editorial communications to the Editor. The tele- 
180 ST. GEORGE STREET E 3 graphic address of NATURE zs “ PHUSIS” LONDON. 
Implements of Savage Warfare, Idols. Sacred Masks, on Pottery, d 
Netsukis. China. Laequer. Gongs oo other Curios. SUBSCRIPTIONS TO « NATURE.” 
d. 
HOLLOWAY’S PILLS vx... 
Biliousness, Sick Headache, Indigestion To ALL PLACES ABROAD :— 
and all Internal Complaints. ea 110 6 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of RIE: 
THE IRISH NATURALIST. bg ee inColumn .......0 2 6 
A Monthly Price Botany, and One Page, aed Column. 0 18 6 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
Vol. 35. 6d. Vol. 2(1893) Price 5s- Vol. 3(1894) will be Whole Page : 6 60 
sent in Dab EASO 6 40 Lower Money Orders payable to MACMILLAN & CO. 
to whic ress Subscriptions shou e sent). e 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. OFFICE: 29 BEDFORD STREET, STRAND, W.C 


MACMILLAN & CO.’S NEW BOOKS. 


A TREATISE OF CHEMISTRY. By Sir H. E. Roscogr, F.R.S., and the late C. 
SCHORLEMMER, F.R.S. Vol. I. The Non-Metallic Elements. New Edition. Completely Revised by Sir H. E. 
Roscoe, assisted by Drs. H. G. COLMAN and A. HARDEN. With Illustrations and a Portrait of Dalton engraved by 
C. H. JEENS. 8vo. 215. 

The MEANING of HISTORY, and other Historical Pieces. By FREDERIC HARRISON. Extra 
crown 8vo. 8s. 6d. net. 

The COMPLETE WORKS of ALFRED LORD TENNYSON. In One Volume. With 
Portrait engraved on Steel by G. J. SroDarT. Crown 8vo. 7s. 6d. 

MORNING POST.—‘‘ May fairly be described as the best one-volume edition of any modern poet’s writings.” 
GUARDIAN.—“‘ It is a little early to speak of Christmas presents, but if there be lovers of poetry among those who give or 
those who receive, this delightful volume will be chosen again and again.” 

LIFE of SWIFT. By HENRY CRaAIk, C.B. Two Vols. With Portraits. New Edition. Globe 
8vo. 10s. [Zversley Series. 

7/MES.—‘‘ This scholarly and authoritative biography.” 
DAILY NEWS.—‘ At once the most complete and authoritative biography of that essentially creative genius.” 

The HISTORY of the ENGLISH LANGUAGE. By OLIVER FARRAR EMERSON, A.M., 
Ph D., Assistant Professor of Rhetoric and English Philology in Cornell University. Crown 8vo, 6s. net. 

ESSAYS on QUESTIONS of the DAY: Political and Social. By GOLDWIN SmiTH, D.C.L., 
Author of ‘* The United States : An Outline of Political History,” and ‘‘Canada and the Canadian Question.” Second 
Edition, Revised, extra crown 8vo. 9s. 

A CORNER of CATHAY: Studies from Life among the Chinese. By ADELE M. FIELDE. 
With Illustrations and Coloured Plates. Feap. 4to. 8s. 6d. net. 

7/MES.—‘‘ Graphic and intimate sketches of Chinese life and manners by an American lady well acquainted with the 
country, its people, and their language, very attractively illustrated in colours from original sketches by artists of the celebrated 
school of Go Leng at Swatow.” 

MY NEW HOME. By Mrs. MOLESWoRTH. Illustrated by LESLIE BROOKE. Crown 8vo. 
s. 6d. 

DAIL Y NEIVS,.—* Bright and readable, and fully sustains the authoress’s reputation.” 
DAILY TELEGRAPH. -—*‘ A gracefully told tale for girls.” 

MAURICE;; or, the Red Jar. A Tale of Magic and Adventure for Boys and Girls. By the 
Countess of JERSEY. With Illustrations by Rosie M. M. PirMan. Crown 8vo. 6s. 

OBSERVER.—“ The book is quite delightfully written, for Lady Jersey is one who writes prose as a poet writes it... .. 

The illustrations are very suitable to the text, and show nc little skill in designing.” 

STAR. —*“ She can write, and write well, too, as this pretty and beautifully-bound book will testify.” 

SIBYLLA. By Sir H. S. CUNNINGHAM, K.C.I.E., Author of “ Wheat and Tares,” &c. 2 vols. 
Globe 8vo. 125, 

The WORD and the WAY; or, the Light of the Ages on the Path of To-day. By the Rev. 
WILLIAM LEIGHTON GRANE, M.A., Rector of Bexhill, Sussex. Crown 8vo. 6s. 

SCOTSMAN.—“ The author is evidently a well-equipped divine, as well as a man of culture and taste.” 

PERSONALITY, HUMAN and DIVINE. Being the Bampton Lectures for 1894. By Rev. 
J. R. ILLINGWORTH. 8vo. 8s. 6d. 

TIMES.—* Will take high rank among the rare theological masterpieces produced by that celebrated foundation.” 

PHYSIOLOGY for BEGINNERS. By Prof. M. Foster, F.R.S., and Lewis E. SHORE, M.A., 
M.D., Senior Demonstrator of Physiology in the University of Cambridge. Globe 8vo. 2s. 61. 


HORSE-BREEDING for FARMERS. By ALFRED E. PEASE. Crown 8vo. 2s. 6d. 
MACMILLAN AND CO., LONDON. 
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(READY ON NOVEMBER 18.) 


DAWN 


(EGYPT AND CHALDAHA,) 


BY PROFESSOR MASPERO. 


Edited by the Rev. Professor SAYCE. Translated by M. L. McCLURE. With Map and over 470 
Illustrations. Demy 4to (approximately). Cloth boards, 24s. 


This is one of the most important books undertaken by the Society during the year—and may 
be regarded as the book of the Season, It is a translation of the magnum opus of Professor 
Maspero, ‘‘ Les Origines.”” This Work, which willsappear simultaneously in Paris, London, and 
New York, is an attempt to put together in a lucid and interesting manner all that the monuments 
have revealed to us concerning the earliest civilization of Egypt and Chaldza. 


— te The results of archzological discovery in Egypt and Chaldza, accumulated during the last 
thirty years or so, are of such a vast and comprehensive character that none but a master mind 
could marshal them in true historical perspective. Professor Maspero is, perhaps, the only man in 

. Europe fitted by his laborious researches and great scholarship to undertake such a task, and the 
result of his efforts will soon be before the world in ‘‘ The Dawn of Civilization.” It will be a 
large volume of more than 800 pages, and will contain over 470 illustrations, all expressly engraved 
for the book. The period dealt with covers the history of Egypt from the earliest date to the 
fourteenth dynasty, and that of Chaldza during its first Empire. The aspect of the valleys of the 
Nile and the Euphrates, their climate, their productions, religion, manners and customs, the 


ett 


organisation of their respective States, their traditions, and all that is known of their kings and 
dynasties down to the twenty-fourth century before our era, will be dealt with in the volume. The 
points of contact with Bible History, if not chronological, are illustrative. The pictures of Egyptian 


life prepare one for entering more intelligently into the historical portions of the Pentateuch, while 
the Chaldzan account of the Deluge, and the whole religious system of the early Semites, have 
striking resemblances to much that we find in Holy Scripture. The work is translated by M. L. 


McClure, member of the Committee of the Egypt Exploration Fund, and edited by Professor 


Sayce, who adds a Preface. The book is brought up to the present year, and takes note of the 
most recent discoveries. 


SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


LONDON: Northumberland Avenue, W.C. 43 Queen Victoria Street,, E.C. 
NEW YORK: D. Appleton & Co. 


Printed by RicHarpD Cay anv Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City ot London. and published by 
ACMILLAN AND Co., at 29 Bedford Street, Londoo. W.C.. and 66 Fifth Avenue, New Vork.—Tuurspav, November 1, 1894. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
70 ‘* To the solid grouna 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH, 


No. 1306, VoL. 51.] THURSDAY, NOVEMBER 8, 1804. [PRICE SIXPENCE. 
Registered_as a Newspaper at the General Post Office.] {All are 
. THE LATEST BROWNING’S PLATYSCOPIC LENS 


id THE ARTIFICIAL SPECTRUM TOP. FP 
t Coloured bands produced by rotation of a black and white disc. If the 
S direction of rotation be reversed the position of colours is also reversed. 


Price ls. Post Free, 1s. 2d. 


Sole Agents—NEWTON & CO., 3 Fleet Street, London. 


st 
Engraved Real Size. 
id A NEW ACHROMATIC COMBINATION, 
i COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 
he “If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”—GranTt ALLEN in Knowledge. 
. The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
aan 4 focuses about three times as far from the object as the 
NEW APLANATIC POCKET MAGNIFIER. The Platyscupic Lene is tour agrees of power, magsityin 
Perhaps the most perfect pocket lens ever made. Large flat field, perfectly respectively 10, 15, 20, and 30 diams. ; the lowest power, having rs aed 
he achromatic, high power, brilliant definition, long-working distance. Fig. field, is the best adapted for general use. 
shows actual size. Mounted in brass, x12 diams, 18/6. The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
he Ditto, x24 diams. 21/-. Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
Sole Makers—NEWTON & CO., fying either 10, 15, 20, or 30 diameters, 18s. 6d, each power, 
he OPTICIANS TO THE QUEEN AND THE GOVERNMENT, Illustrated description sent free. 
8 FLEET STREET, LONDON. JOHN BROWNING, 63 STRAND, LONDON, W.C. 
THE TOURISTS ANEROID 
le 


| PARTICULARS of this 
unique HAND-CAMERA 
may be had FREE on = —— 

application to For Measuring Altitudes without Calculation. 


New IttustraTep Price Lists Free sy Post. 


Made only by 
R. & J. BECK, NEGRETTI & ZAMBRA 
SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
68 CORNHILL, 38 HOLBORN VIADUCT, E.C. 


BRANCHES: 465 CORNHILL; 122 REGENT STREET. 


NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,” 600 Pages, 
LON DON, E.C. 1200 Engravings, Price 5s. 6d. 
| Telephone No. 6583. Telegraphic Address: ‘* NeGrett!, London.” 
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THE VICTORIA UNIVERSITY. 


THE EXTERNAL EXAMINERS OF THE UNIVERSITY. 

JAMES ADAM, M.A., Fellow and Tutor of Emmanuel College, Cam- 
bridge, Examiner in Greek. 

F. ALTHAUS, Ph.D., Professor of German, University College, London, 
Examiner in German Language and Literature. 

THOMAS BARL DW, M.D., F.R.C.P., Examiner in Medicine. 

CLOVIS BEVENOT, Professor of French in Mason College: 
Birmingham, Examin€r in French Language and Literature. 

T. G. BONNEY, D.Sc., F.R.S., Professor of Geology, University College, 
London, Examiner in Geology. 

JOHN FREDERICK BRIDGE, Mus.D., Examiner in Music. 

W. BURNSIDE, M.A., F.R.S., Professor of Mathematics, Royal Naval 
College, Greenwich, Examiner in Mathematics. 

W. WATSON CHEYNE, M.B., F.R.C.S., Professor of Surgery, King’s 
Cullege, London, Examiner in Surgery. 

Cc. J. CULLINGWORTH, M.D., F.R.C.P., Lecturer on Midwifery in 
St. Thomas's Hospital, London, Examiner in Obstetrics and Diseases of 
Women. 

J. A. EWING, M.A., F.R.S., Professor of Mechanism and Applied 
Mechanics, Cambridge, Examiner in Engineering. 

G. F. FITZGERALD, M.A., Sc.D., Professor of Natural Philosophy, 
Trinity College, Dublin, Examiner in Physics. 

ISRAEL GOLLANCZ, M.A., Examiner in English Language. 

ALEXANDER HENRY, M.A., LL.B., Professor of Jurisprudence in 
University College, London, Examiner in Law. 

G. B. HOWES, F.Z.S., Assistant Professor of Biology, Royal College of 
Sciearce, London, Examiner in Zoology. 

WILLIAM ANGUS KNIGHT, LL.D., Professor of Moral Philosophy in 
the University of St. Andrews, Examiner in Logic and Philosophy. 

A. P. LUFF, M.D., B.Sc., Lecturer on Medical Jurisprudence, St. Mary's 
Hospital, London, Examiner in Forensic Medicine. 

ALEXANDER MACALISTER, M.D., D.Sc., F.R.S., Professor of 
Anatomy, Cambridge, Examiner in Anatomy. 

J. LANE NOTTER, M.D., Professor of Military Hygiene, Army Medical 
School, Netley, Examiner in Public Health. 

F. W. OLIVER, M.A., D.Sc., Quain Professor of Botany, University 
College, London, Examiner in Botany. 

Rev. T. L. PAPILLON, -M.A., late Fellow and Tutor of New College, 
Oxford, Examiner in Latin. 

HERBERT E. RYLE, B.D., Hulsean Professor of Divinity, Cambridge, 
Examiner in Hebrew. 

GEORGE SAINTSBURY, M.A., Examiner in Eaglish Literature. 

E, A. SCHAEFER, F.R.S., Professor of Physiology, University College, 
London, Examiner in Physiology. 

ARTHUR L. SMITH, M.A., Fellow of Balliol College, Oxford, Examiner 
in History and in Political Economy. 

RALPH SIFOCKMAN, M.D., Lecturer in Materia Medica and Thera- 
peutics, School of Medicine, Edinburgh, Examiner in Materia Medica 
and Pharmacology. 

G. SIMS WOODHEAD, M.D., F.R.C.P., Director of Laboratories of the 
Conjoint Board of Physicians and Surgeons, Lonion, Examiner in 
Pathology and Morbid Anatomy. 

SYDNEY YOUNG, D.Sc., F.R.S., Professor of Chemistry, University 
College, Bristol, Examiner in Chemistry. 

Applications are invited for the Examinerships in Greek, Latin, Political 
Economy, and in Law. ‘The appointment will be for Three Years, 
at the expiration of which the Examiner is not eligible for re-election. 
Applications, which may be accompanied by copies of Testimonials or 
References, at the Candidate’s discretion. should be sent in on or befure 
NOVEMBER 30, 1894. Further Particulars may be obtained from 
ALFRED T. BENTLEY, M.A., Registrar. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. Founded 1849. 
Principal—Miss EMILY PENROSE. 

The HALF TERM will begin on MONDAY, NOVEMBER 12. 
AFTERNOON LECTURES OPEN TO LADIES AND 
GENTLEMEN. 

FOUR POPULAR LECTURES on ** Goethe and his Place in German 
Literature ’’ will be delivered on Wednesday afternoons, at 4.15 p.m.. by E. 
L. Mitner-Bar+y, M.A., beginning on November 21. Fee for the Course, 
$s. ; any single Lecture, 2s. 

TRAINING DEPARTMENT. 

‘The remaining SPECIAL LECTURE, free to Ladies and Gentlemen, 

will be delivered on Tuesday, November 20, by Miss PENsTONE, at 


4.30 pm. 
LUCY J. RUSSELL, Honorary Secretary. 


NATURAL SCIENCE SCHOLARSHIP. 


KEBLE COLLEGE, OXFORD. 

A SCHOLARSHIP of the annual value of £60, together with Laboratory 
ees, not exceeding £20 per annum, will be awarded at ths Coilege in 
December 1894. 

The Examinaticn commences Thursday, December 6. 


Subjects: Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry fur those who offer Biology. 

For full particulars apply to W. Harcuerr Jackson, Keble College, | 
Oxford. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 


LECTURER ON CHEMISTRY. 
This Appointment is vacant. 
Applicati_ns to be sent in on or before November 12 to 
GEORGE P. FIELD, Dean. 


Lo LECTURERS and OTHERS.—DIA. 


GRAMS of allkinds designed to illustrate Lectures, Original Papers, 
&c. Estimates given.—** X. Y.,” 19a Harefield Road, Brockley, S.E 


Clectricals Phpsical Dustruments 
FOR ALL PURPOSES ‘ LISTS FREE 
R.W.PAUL.Maxer. 44, HATTON CARDEN: LONDON.EC 
W. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro. 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.—56 Crogsland Road, Chalk Farm, London, N W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Ameeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen lube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 

The following animais can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Pateila, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
EDWARD J. BLES, Director. 


The Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s 
New Price List of Minerals, Rocks, and Stratigraphicai Series 
of Fossils Post Free. 

ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
ATALOGUES GRATIS. 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable tor Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandsione, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmuney ; Granophyre 
with crystallised Albite and ‘lopaz, Mourne Mts.; Khyolite with Tridy- 
mite, lardree; Olivine-Dolerite, Siemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12, 
Price 6d. each. Also A. R. Sawyrer’s GOLDFIELDS OF MASHONA. 
LANL. Price 10s. 6d, 
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“OPTIMUS” SAFETY SATURATOR. 


FREDERICK £. IVES, oF Cotour PHoTocrarny Fame, in a recent address :—‘‘In my 
opinion the best of these inside-lantern Saturators yet produced is that of Perken, Son 
and Rayment, of London. . . . {t will not become unduly heated in the lantern, as 
some of the others might, and is a model of compactness and convenience. I think 
so much of it that I have adopted it for my own use.” ‘ 


OrTimys” 
AFETY SATURAT OR 


TO OXYCCN CYLINDER 


OPTIMUS ” 100 CANDLE-POWER LAMP FOR PROJECTION LANTERN, 1893-4. 


Price, Three Wicks 2 in. wide, with Chimney... . complete 25)“ each. 

Mr. THOMAS BOLAS, in ‘‘ Photographic Work,” NA TURE, November 30, 1893.—‘‘ Lanternists 
says: ‘* The light certainly surprised us. . . the bright- | will be glad to learn that Perken, Son and Rayment 
ness—and, above all, the whiteness of the disc recalling | have introduced a new oil lamp, possessing three 
a limelight, while that smell of paraffin which, in | times the candle-power of those hitherto used for 
greater or less intensity, seems the inevitable accom- | lantern projection. For small audiences the lamp will 
paniment of the oil lantern, could not be noticed by us.” _ suit a lecturer’s purpose arr as well as the limelight.” 


PERKEN, SON & RAYMENT, LONDON, OPTIMUS,” 


HARVEY AND PEAE, 


SOLE MAKERS OF 


THE AERIAL~GRAPHOSCOPE 


(BRUCE’S PATENT), 


For showing Lantern Pictures in space WITHOUT A SCREEN. 
PROJECTION POLARISCOPES, with large Nicol Prisms. 
WIMSHURST MACHINES, Sc. 


CHEAP SCHOOL APPARATUS. 
56 CHARING CROSS ROAD, LONDON, W.C. 


MACMILLAN & CO.”S NEW BOOKS. 


A TREATISE ON CHEMISTRY. By Sir H. E. Roscog, F.R.S., and the late C, 
SCHORLEMMER, F.R.S. Vol. I. The Non-Metallic Elements. New Edition. Completely Revised by Sir H. E. 
Roscoe, assisted by Drs. H. G. COLMAN and A. HarpDEN. With 374 Illustrations and a Portrait of Dalton engraved 
by C. H. JEENS. 8vo, 215. 


The RISE and DEVELOPMENT of ORGANIC CHEMISTRY. By the late C. 
SCHORLEMMER, F.R.S. Revised Edition. Edited by ARTHUR SMITHELLS, Professor of Chemistry in the Yorkshire 
College, Leeds. Crown 8vo. 5s. net. 


INTEGRAL CALCULUS for BEGINNERS. With an Introduction to the Study of Differential 
— By JOSEPH EDWARDS, M.A., formerly Fellow of Sidney Sussex College, Cambridge. Crown 8vo. 
45. 

A LABORATORY MANUAL of PHYSICS and APPLIED ELECTRICITY. Arranged 
and Edited by Epwarp L. NicHots. Vol. II. Senior Course and Outline of Advanced Work. By GEORGE S., 


MOLER, FREDERICK BEDELL, HOMER J. HOTCHKISs, CILARLES P. MATTHEWS, and the EDITOR. 
Illustrated. Svo. 12s. 6d. net. (Vol. I. Junior Course in General Physics. 12s. 6d. net.) 


PHYSIOLOGY for BEGINNERS. By Prof. M. Foster, F.R.S., and Lewis E. SHoRE, M.A., 
M.D., Senior Demonstrator of Physiology in the University of Cambridge. Globe 8vo. 25. 6d. 
HORSE-BREEDING for FARMERS. By ALFRED E. PEASE. Crown 8vo. 2s. 64, 
FARMER AND ST0CK-BREEDER.—“ We would strongly recommend a perusal and study of this attractive little 
work ; it is, perhaps, the most concise and practical volume of the kind published in modern times.” 


The MEANING of HISTORY, and other Historical Pieces. By FREDERIC HARRISON. Extra 


crown 8vo. 8s. 6d. net. 


The HISTORY of the ENGLISH LANGUAGE. By OLIVER FARRAR EMERSON, A.M,, 
Ph.D., Assistant Professor of Rhetoric and English Philology in Cornell University. Crown 8vo, 65, net. 


ESSAYS on QUESTIONS of the DAY: Political and Social. By GOLDWIN Situ, D.C.L., 
Author of ‘‘ The United States: An Outline of Political History,” and ‘*Canada and the Canadian Question,” Second 
Edition, Revised, extra crown 8vo. 9s. 


MACMILLAN AND CO., LONDON. 


E. 
wal 9 
> 
4 
5. 
cal 
rO- 
ur- 
ed 
| 
= 
4 
a, 
_| 
_| 
a 
« 
i 


NATURE 


DAYVYENPORT’S 


FOCUS SIMPLE 
AND 
KEEPING. CERTAIN. 
WILL FIT 
ORDINARY 


LANTERNS. 


One-fourth act sal size. 
POST FREE. 


DESCRIPTIVE LIST 


PATENT. 


PRICE 4 


J. H. STEWARD, 
408 STRAND, W.C. 457 WEST STRAND, W.C. 7 GRACECHURCH ‘ST., E.C. Lonoon 


das. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


Instrument Company, Cambridge. 


——~ — 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department. Admiralty, &c. 


Mathematical, Drawing. and Surveying Instruments 
of every description, 
Of the Highest Quality and Finish, at the most Moderate Prices, 
Lilustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Mevat in the International Inventions Exhibition 1885 for Mathematical | 


Work. Silver Medal, Architects’ Exhibition, 18 
Address :—GREAT ‘TURNSTILE, HOLBORN, LONDON, W.C. 


PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


SecreTaRiEs—W. C. MACDONALD and F. B. MACDONALD. | 


LOSSES PAID OVER £20,000,000. 


BEST DRAPER’S INK (DICHROIC) 
BLACK When this Ink is used writing 
becomes a pleasure, 
INK May be had from all Stationers. 
KNOWN In Jars, 6d., is., & 2s, each. 


Can be <9 in London,through Messrs. Barctay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin, 
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SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited ty J. BRETLAND FARMER, M.A. 

With the Co-operation of an Editorial Comm'ttee. 


Contents of NOVEMBER Number. 
INHIBITION. By Avcustus D Water, M.D., F.R.S., Lecturer on 
Physiology at St. Mary's Hospital Medical School. 
THE "THEORY OF SOLUTIONS (IIL.). By J. W. Rovcer, 
RECENT RESEARCHES IN THERMAL METAMORPHISM 
Atrrep Harker, M.A., Fellow of St. John’s College, 
Cambrid 
ON pee KINETIC THEORY OF GASES. By S. H. Bursury, 


THE ETHNOGRAPHY OF BRITISH NEW GUINEA (Part II). 
By Atrrep C. — M.A., Professor of Zoology in the Royal 
College of Science, Dublin 

APPENDIX.—CHEMICAL LITERATURE FOR SEPTEMBER 1894. 


| Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free, 
| Vor I., in;Handsome Cloth Boards, over 500 pp. Now Ready, Price 16s. 
London: THE Limited, 428 Strand, W.C. 


IMPORTANT WORKS ON SALE. 


—Calcul Différentiel. Half calf. 1864. 
CHASLES. —tTraité de Géométrie Supérieure. Half calf. 
CLAUSIUS. — Mechanische Warmetheorie. Half calf. 
DURER. —Geometria. Half calf. 1532. 36s. 

d’Optique moderne. 4 vols. Half 


calf 


POUILLET. —Elements de Physique expérimentale et de 


~~ eeeeaciee 6th edition. With Plates. 3 vols. Half calf. 1853. 
SOMERVILLE. poeitnetannsion of the Heavens. Half 
morocco. 18 3I- 
PLATEAIS, JOHN. —Works, 4 vols. Calf gilt. 1822, 


‘MACMILLAN & BOWES, CAMBRIDGE. 


JUST PUBLISHED. 


LECTURES ON THE DARWINIAN 
THEORY, delivered by the late ARTHUR MILNES MARSHALL, 
Professor of Zoology in Owens College, Manchester. Edited by C. F. 
MarsHatt, M.D. Demy 8vo, xx. 236 pp. With 37 Illustrations, 
mostly from Original Drawings and Photographs. Cloth, uncut. 7s. 6d. 


By the same Author and Editor, 


BIOLOGICAL LECTURES AND AD- 
| DRESSES (The Modern Study of Zoology : The Influence of Environ- 

| ment on the Structure and Habits of Animals: Embryology as an Aid to 


Anatomy : The Shapes and Sizes of Animals : Death: ‘The Recapitulation 
Theory, &c.). Crown 8vo, viii. 364 pp. Cloth, uncut. 6s. 


DAVID NUTT, 270-271, Strand. 


Crown 8vo, Price 3s. 6d. 


DYNAMICS OF ROTATION: 


| AN ELEMENTARY INTRODUCTION TO RIGID DYNAMICS. 
By A.M. WORTHINGTON, M.A., F.R.S., 


Head Master and Professor of Physics at the Royal Naval Engineering 
College, Devonport. 
London: LONGMANS, GREEN, & CO. 


Illustrated, Price 2s. 6d. 


ELEMENTARY QUALITATIVE ANA- 
LYSIS. By FRANK CLOWES, D.Sc. Lond., Professor of Chemis- 
try in University Colleze, Nottingham, and J. BERNARD COLE. 
MAN, Senior Demonstrator of Chemistry in University College, 


Nottingham. 
London: J. & A. CHURCHILL. 


Now Ready, No. 6, Price 1s. 


THE SCIENTIFIC ROLL, CLIMATE 
BARIC CONDITION. 


To be completed in 16 Nos. Conducted hy ALEXANDER RAMSAY. 
A few Nos. 1 to 5 stillin print. Price 1s. each. 


London: O’DRISCOLL, LENNOX, & CO., Printers and Publishers, 
1o and 12 Elephant Road. 
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DIARY OF SOCIETIES. 


Lonpon, 
THURSDAY, Novemser 8. 

Society, at 8.—Mathematics, President's Address: A 
Generalised Form of the Hyperg ——, =, and the Differential 
Equation which is satisfied by the Series: Jackson.—Third (and 
concluding) Memoir on certain Infinite hk, Prof. L. J. = 
On the Kinematics of Non-Euclidean Space: Prof. W. Burnside, F.R.S. 

INSTITUTION OF ELECTRICAL ENGIN«&ERS, at 8.—Notes on Electric’ l'ram- 
ways in the United States and Canada (Supplementary Paper): H. 
Wiikinson.—Electric Traction, with Special Reference to the Installation 
of Elevated Conductors: R. W. Blackwell and Philip Dawson. 

Camera Civ, at 8.13.—The Teeth of Fishes in Relation to their Food: 


Dr. C. S, Patterson. 
FRIDAY, November 9. 

Puysicat Society, at 5.—The Photographic Action of Stationary Light 
Waves: J. Larmor, F.R.S.—On Vapour Pressure: Prof. S. Genes, 
F.R.S.—Ona the Luminescence of Glass: John Burke. 

Rovat AsTRONOMICAL Society, at 8.—Note on the Lunar Theory: Prof. 
E. W. Brown,—On the Computation of Star Corrections: W. H. Finlay- 
—Photograph of the Nebula ki I. 84, 4 1442, and Kf Il. 344 Coma Bere- 
nicis Isaac Roberts.—Photograph of the Nebula Id I. 143 and II. 536 
Virginis : Isaac Roberts.—Comparis»n of the Pulkowa Catalogue 1885 
with the Greenwich 10-Year 1880 and 5-Year W.G. 
Thackeray.—Note on the Binary Star « Pegasi 789): Lewis. —On 
the Orbit of » Cassiopeiz (= 60): T. Lewis.—Notes on Quer ‘Observations 
at Stonyhurst College Observatory: Rev. W. Sidgreaves.—Note on the 
Latitude of the Royal ()bservatory, Cape of Good Hope: Dr. David 
Gill. ——The following Papers may also be read :—On the Effect of Atmo- 
spheric Dispersion upon the Position of a Star: Prof. A. A. Rambaut.— 
Observations of the Satellites of Mars, made with the 28-inch Refractor : 
Royal Greenwich, 

NOVEMBER 10. 
Rovat Botanic at 3.4 
SUNDA NOVEMBER II. 

Sunpav Lecture Society (St. George’ s Hall, Langham Place, W.), at 4.— 

Some Animal Defences: Dr. Andrew Wilson. 
MONDAY, November 12. 


GeoGraPHicaL Society (at University of London, Burlington | 


Gardens, W.).—British Central Africa Protectorate: H. H. Johnston, 
C.B. 
Lonvon INsTITUTION, at 5.—Primitive Egypt: Prof. W. M. Flinders 
Petrie. 
TUESDAY, NovEmBeER 13. 


ANTHROPOLOGICAL INsTITUTE (3 Hanover Square, W.), at 8.30.—Korea, 
and its People: H. Saunderson. 


InsTITUTION OF CivIL ENGINEERS, at 8.—Address by Sir Robert Rawlin- 


son, K.C.B., President, and Presentation of Medals, Premiums, Scholar- 
ship and Prizes awarded at the close of last Session 

Royat Puorocrapuic Society (at the Gallery, 5a Pall Mall East), at 8. 
—A Simplified Form and Improved Type of Photographic Lens: Mr. H. 
Dennis Taylor. —Presentation of the Medals. 


THURSDAY, November 15. 

Rovat Sociery, at 4.3>.—The Pigments of the Pieridz. A Contribution to 
the Study of Excretary Substances which Function in Ornament : 
Gowland Hopkins.—Ona the Ascent of Sap: H. H. Dixon and Dr. J. 
Joly.—Further Observations on the Organisation of the Fossil Plants of 
the Coal-Measures. Part I]. The Roots of Calamites! Prof. W. C. 
Wilhamson, F.R.S., and Dr. D. H. Scott, F.R.S. 

LINNEAN SOCIETY, at "3. —A Revision of the British Copepoda belonging to 
the Two Genera Bradya and Ectinosoma : Thos, Scott. —Recent Observa- 
tions on the Plant-yielding Bhang (Cannabis sativa): Dr. D, Prain. 

CHEMICAL SOCIETY House), at 8.—The Alkaloids of Corydalis 
Cara. I. Corydaline, Part I Il. Corybulbine: Prof. J. J. Dobbie 
and A. Lauder.—And other Papers. 

Lonpon INsTITUTION, at 6.—Wonder-working Plants: Dr. David Morris. 

FRIDAY, NovemBer 16. 

InsTiTUTION or Civit ENGINEERS (Students’ Meeting), at 8.—The 
Economics of Direct Current Central Stations: Mr. John F. C. Snell 

Epipemro.osicat Society (11 Chandos Street, Cavendish Square, W.), 
_at d. —The Study of Epidemiology : The President, Shirley F. Murphy. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LANTCARPENTER, Esq., Prof. Forses,&c. Minia- 
ture Triple Lantern constructed for B. J. MALpEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Roval Polytechnic Institution, Dr. H. GraTTaNn Guinness, Madame 
Apg.INA Parti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. ‘The Lantern 
Kaleidoscope. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 182 choice Engravings, 6d.; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2@. Pamph- 
lets Free.— UGHES, Speciatist, Brewster House, 82 Mortimer 
Road. Kingsland, N 


To SCIENTISTS and LANTERNISTS, &c. 
THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in ‘all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how te 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Shde Making and Painting, Ealarging, Register- 
ing, &c., &c. Prof. MALDEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢@.; Postage, sd. Worth its weight in gold. 
Send for Opinions of the "Scientific Press to Mr. HUGHES, Brewster 


For MINERAL COLLECTIONS & SPECIMENS 
JAMES R. GREGORY’S MUSEUM & STORES 


FOR 


WELLAUTHENTICATED SPECIMENS, 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &e., &e. 

Also Rocks and Rock Sections, the finest Stock in London. 


NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, 


BREAKFAST—SU PPER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES, 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


On the rst of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articlesin J ournals.— Botanical News.— 


Proceedings of Societies. 
Price rs.3¢. Subscription for One Year, payablein advance, ras. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


NOT. ICE. — Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE #s “ PHusIS” LONDON. 


SUBSCRIPTIONS TO * 


Half-yearly ... O84 
To ALL PLACES ABROAD :— 

Half-yearly . ee ees 


1 
° 
CHARGES FOR ADVERTISEM 


Three Linesin Column .....-.. 
Per Line after ‘ ° 
One Eighth Page, or "Quarter ‘Column . 
Quarter Page, or Halfa Column. . . 
Half a Page, ora Column ...... 
Whole 


Money Orders payable to MACMILLAN & co. 


® 


onn 


38 
ENTS. 


ooo 


House, Mortimer Road, Kingsland, North London. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MACMILLAN AND COV’S 


BOOKS 


GEOGRAPHY AND TRAVEL, 


GEOGRAPHY. 
D.C.L. 


By Sir 
With Maps and Diagrams. 


GEORGE GROVE, 
Pot 8vo. Is. 


LECTURES on GEOGRAPHY. By Lieut.- | 


Crown 8vo. | 


General R. STRACHEY, R.E., C.S.1. 
4s. 6d. 


A MANUAL of ANCIENT GEOGRAPHY. 


Authorised Translation from the German of HEINRICH 
KIEPERT. Crown 8vo. 5s. 


CLASSICAL GEOGRAPHY. By 
TOZER, M.A. Pot 8vo. ts. 


A CLASS-BOOK of GEOGRAPHY. By C. 
B. CLARKE, F.L.S., F.G.S, late Fellow of Queen’s 
College, Cambridge. Feap. 8vo. 35. Sewed. 2s. 6d. 


A SHORT GEOGRAPHY of the BRITISH 
ISLANDS. 


H. F. 


| 


| 


By JOHN RICHARD GREEN, M.A,, | 


LL.D., and ALICE STOPFORD GREEN. With Maps. 


Feap. 8vo. 35. 6d. 


MACMILLAN’S GEOGRAPHICAL SERIES. 


Edited by Sir ARCHIBALD GEIKIE, F.R.S. 
Director-General of the Geological Survey of the United Kingdom. 


The TEACHING of GEOGRAPHY. A Prac- 
tical Hand-book for the Use of Teachers. By Sir A. 
GEIKIE, F.R.S. Globe 8vo. 2s. 


ELEMENTARY CLASS-BOOK of 
GENERAL GEOGRAPHY. 
MILL, D.Sc., F.R.S.E. With Illustrations. 
8vo. 35. 6d. 


GEOGRAPHY of EUROPE. By JAMES 
SIME, M.A. With Illustrations. Globe 8vo. 2s. 


GEOGRAPHY of the BRITISH ISLES. 
By Sir ARCHIBALD GEIKIE, F.R.S. Pot 8vo. Is. 


An ELEMENTARY GEOGRAPHY of the 
BRITISH COLONIES. By G. M. DAWSON and A. 
SUTHERLAND, Globe 8vo. 3s. 


ELEMENTARY GEOGRAPHY of 
INDIA, BURMA, and CEYLON. By H. F. B1ian- 
FORD, F.R.S. With Illustrations. Globe 8vo. 2s. 6d. 


MAPS and MAP DRAWING. By W. A. 
ELDERTON. Pot 8vo. Is. 


The ELEMENTARY SCHOOL ATLAS. 
With 24 Maps in Colours, specially designed to illustrate 
all Elementary Text-Books of Geography. By JOHN 
BARTHOLOMEW, F.R.G.S. 4to. Is. 


An 


Crown 


An 


By HUGH ROBERT | 


A RAMBLE ROUND the WORLD, 1871. 
By Baron de HUBNER. Translated by Lady HERBERT, 
Second Elition, Crown 8vo. 6s. 


The VOYAGE of the VEGA round ASIA 
and EUROPE. By A. E. NORDENSKIOLD. Trans. 
lated by ALEXANDER LESLIE. With five Steel Portraits, 
numerous Maps, and Illustrations. In two Vols. Medium 
8vo. 455. Cheap Edition. Crown 8vo. 6s. 


JOURNAL of a TOUR in MAROCCO and 
the GREAT ATLAS. By SIR JOSEPH DALTON 
HOOKER, K.C.S.I., F.R.S., and JOHN BALL, 
F.R.S. With an Appendix, including a Sketch of 
Geology of Marocco, by GEORGE MAW, F.L.S., F.G.S. 
With Plates and Map. 8vo. 21s. 


ISMAILIA. A Narrative of the Expedition 
to Central Africa for the Suppression of the Slave Trade, 
Organised by Ismail, Khedive of Egypt. By Sir SAMUEL 
W. BAKER, F.R.S., F.R.G.S. With Maps, Portraits, 
— Illustrations by ZWECKER and DURAND. Crown 8vo. 


The ALBERT N’YANZA, GREAT BASIN 
of the NILE, and EXPLORATIONS of the NILE 
SOURCES. By Sir S. W. BAKER. With Maps, 
Illustrations, and Portraits. Crown 8vo. 6s. 


The NILE TRIBUTARIES of ABYSSINIA, 
and the SWORD HUNTERS of the HAMRAN 
ARABS. By Sir S. W. BAKER. Crown 8vo. 6s. 


NARRATIVE of a YEAR’S JOURNEY 
through CENTRAL and EASTERN ARABIA (1862- 
1863). By W. G. PALGRAVE. Fourth Edition. 
Crown 8vo. 6s. 


ULYSSES: or, Scenes and Studies in Many 
Lands. By W. G. PALGRAVE. $8vo. 12s. 6d. 


TRAVELS in INDIA. By JEAN BAPTISTE 
TAVERNIER, Baron of Aubonne. ‘Translated from the 
original French Edition of 1676, with a Biographical 
Sketch of the Author, Notes, Appendices, &c., by V. 
Batt, F.R.S. With Illustrations and Maps. In two 
Vols. Medium 8vo. 42s. 


WANDERINGS in SOUTH AMERICA, the 
NORTH-EAST of the UNITED STATES, and the 
ANTILLES, in the Years 1812, 1816, 1820, and 1824. 
By CHARLES WATERTON. New Edition. Edited 
by the Rev. J.G. Woop. With roo Illustrations. Crown 
8vo. 6s. People’s Edition. Sewed. 6d. 


AMONG the SELKIRK GLACIERS. Being 
the Account of a Rough Survey of the Rocky Mountain 
Regions of British Columbia. By WILLIAM SPOTS- 
WOOD GREEN, M.A., F.R.G.S. Crown 8vo. 7s. 6d. 


TRANSCAUCASIA and ARARAT. Being 
Notes of a Vacation Tour in the Autumn of 1876. By the 
Right Hon. JAMES BRYCE, M.P. With Coloured 
Map. Crown 8vo. 9s. 


RAMBLES and STUDIES in GREECE. 
With Illustrations. New Edition. By Rev. J. P. 
MAHAFFY, D.D. Witha Map. Crown 8vo, tos. 6a. 


Medium 4to. 


MACMILLAN & CO., LONDON. 
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MACMILLAN AND CO/’S BOOKS 


FOR 


STUDENTS OF ECONOMICS. 


DICTIONARY of POLITICAL ECONOMY. 
Edited by R. H. INGLIS PALGRAVE, F.R.S. Vol. I. 
(A—E). Medium 8vo. 2ts. net. 


PRINCIPLES of ECONOMICS. By ALFRED 
MARSHALL, M.A., Professor of Political Economy in 
the University of Cambridge. Two Vols. Vol. I. Second 
Edition. 8vo. 12s, 6d. net. 


ELEMENTS of the ECONOMICS of IN- 


DUSTRY. eing the first volume of ‘‘ Elements of 
Economics.” By Prof. A. MARSHALL. Crown 8vo. 
35. 62. 


The PRINCIPLES of POLITICAL ECO- 
-NOMY. By HENRY SIDGWICK, Knightbridge 
Professor of Moral Philosophy in the University of 
Cambridge. Second Edition. 


MALTHUS and his WORK. 
BONAR, M.A., Balliol College, Oxford. 8vo. 


By the late Prof. W. STANLEY JEVONS, LL.D., 
F.RBS. 
The THEORY of POLITICAL ECONOMY’ 


Third Edition. 8vo. tos. 6d. 


POLITICAL ECONOMY. 


8vo. 16s. 


By JAMES 
12s. 


Pot 8vo. Is. 
[Science Primers. 


INTRODUCTION to the STUDY of POLI- 
TICAL ECONOMY. By LUIGI COSSA, Professor in 
the Royal University of Pavia. Revised by the Author 
and transla'ed from the Italian by Louts Dyer, M.A., 
Balliol Col'ege. Crown 8vo. 8s. 6a. net. 


The ALPHABET of ECONOMIC SCIENCE. 
By PHILIP H. WICKSTEED. Part I. Elements of 
the Theory of Value or Worth. With Disgrams. Glole 
8vo. 2s. 6d. 


The JOINT STANDARD: a Plain Exposition 
of Monetary Principles and of the Monetary Controversy. 
By ELIJAH HELM. Crown 8vo. 3s. 62. net. 

EIGHT HOURS for WORK. By JouN Rak, 
M.A., Author of ‘Contemporary Socialism.” Crown 8vo. 
45. 6d. net. 

The DISTRIBUTION of WEALTH. By 


JOHN R. COMMONS, Professor of Economics and 
Social Science, Indiana University. 8vo. 7s. net. 


PROFIT SHARING between EMPLOYER 


The STATE in RELATION to LABOUR. | 


2s. 6d. 
[English Citizen Series. 
INVESTIGATIONS in CURRENCY and 
FINANCE. Illustrated by Twenty Diagrams. Edited 


with an Introduction by Prof. H. S. FOXWELL. 8vo. 


By the late Prof, HENRY FAWCETT. 
MANUAL of POLITICAL ECONOMY. 


Seventh Edition. Crown 8vo. 12s. 


EXPLANATORY DIGEST of Prof: 
FAWCETI’S ‘‘MANUAL of POLITICAL ECO- 
NOMY.” By C. A. WATERS, B.A. Crown 8vo, 2s. 


FREE TRADE and PROTECTION. An 
inquiry into the causes which have retarded the general 
adoption of Free Trade since its introduction into England. 
Third Edition. Crown 8vo. 35. 6d. 


POLITICAL ECONOMY for BEGINNERS. 
By MILLICENT GARRETT FAWCETT. Seventh 
Edition. Feap. 8vo. 2s. 6a. 


By the late Prof. J. E. CAIRNES, LL.D. 
Some LEADING PRINCIPLES of POLI- 
TICAL ECONOMY NEWLY EXPOUNDED. 8vo. 
145. 
The CHARACTER and LOGICAL METHOD 


of POLITICAL ECONOMY. Second and enlarged 
Edition. Crown 8vo. 6s. 


New Edition. Crown 8vo. 


An 


MONEY. 8vo. 


and EMPLOYEE. A Study in the Evolution of the 
Wages System. By NICHOLAS PAINE GILMAN. 
Crown 8vo. 7s. 6d. 


By Prof. FRANCIS A. WALKER, Pb.D. 


POLITICAL ECONOMY. 8vo. 12s. 6d. 
A brief TEXT-BOOK of POLITICAL 
ECONOMY. Crown 8vo. 6s. 6d. 


FIRST LESSONS in POLITICAL ECO- 
NOMY. Crown 8vo. 53s. 


The WAGES QUESTION. A Treatise on 
Wages and the Wages Class. 8vo. 85. 6:, net. 


8s. 6d. net. 


MONEY‘. in its RELATIONS to TRADE and 
INDUSTRY. Crown 8vo. 7s. 


LAND and its RENT. Fcap. 8vo. 35. 6d. 


By Prof. EUGENE V. BOHM-BAWERK. 
CAPITAL and INTEREST. A Critical 


History of Economical Theory. Translated witha Preface 
and Analysis by WILLIAM SMART, LL.D., Lec:wer 
on Political Economy in the University of Gla-gow. 8vo. 
I2s. net. 


The POSITIVE THEORY of CAPITAL. 
Translate] with a Preface and Analysis by Dr. WILLIAM 
SMaRT. 8vo. 12s. net. 


NATURAL VALUE. By FRIEDRICH VON 
WIESER, Professor in the German University of Prague. 
Edited, with a Preface and Analysis, by Dr. WILLIAM 
SMaRT. The Translation by CHRISTIAN A. MALLOCH. 
8vo. 10s. net. 


An INTRODUCTION to the THEORY of 
VALUE, on the lines of Menger, Wieser, and Eéhm- 
Bawerk. By Dr. WILLIAM SMART. Crown 8vo. 
35. net. 
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Crassiviep List, representing a Stock of 40,000 First- 
class Objects, sent post free on application. 


MICROSCOPES AND APPARATUS, 

WATSON & S°NS’ TRIPOD EDINBURGH STU- 
DENT’S MICROSCOPE issuitable forinvestigations 
with the highest powers, ‘The quality and workman- 
ship are the finest possible, and it is unequalled for 
stability and convenience of manipulation by any other 
medium size or Student’s Instrument. Price from 
£4 58. 

WATSON & SON’S VAN HEURCK MICROSCOPE 
combines every mechanical convenience with the ut- 
most precision in all the working parts, and is 
Unsurpassed for Photo-Micrography and all Research 
of the most delicate nature. 

NEW SERIES OF APLANATIC MAGNIFIERS.— 
Made in three powers, magnifying respectively 6, 10, 
and zodiameters. These give large and flat field, excel. 
lent working distance, and exquisite definition. Price 
148. 6a. each. 

LABORATORY DISSECTING MICROSCOPE, ar- 
ranged to carry the above magnifiers,and of most 
convenientdesign, price 42 2s. 


*soujsug SBD 0} paemy 
*‘HONOH 


Yudl Illustrated Catalogue of Microscopes ana Atha 
vatus sent Post free on application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 
1313 HIGH HOLBORN, LONDON, W.C. 
| and 78 Swanston Street, Melbourne, Australia. 


‘SANIDN 
| Awarde d the GRAND PRIX for Microscopes and a Gold) 


and other Medals at International E 

\Gedine 5 Highest Awards at the World's F: 

| 1893, for excellence of Manufacture, 


TO HEH. THE PRINCE OF WALES 


PR PROVSIONS 
SOUPS & 


WEAL & CHICKEN. | 


MUTTON; 


RITLE Sour & JEL 


-c>MEAT LOZENCES 


FILMAX 


H'AND CAMERA 


at Home and Abroad. 


Pully protected 


The only Camera that 


CARRIES FILMS OF ANY MAKE) 


Without s 


Head of Cysticercus from Hare, showing 9 * 
OL ATLOINLS SLUYd TIV Very fine Section through the entire Jaw of Mole, & | | 
‘gyno with all the teeth in situ 0 6 a B z, = = 
= Section of Retina showing Rods and Cones 3 O fx] Q 
| aZureyo Bacillus Anthracisin Spleen juice, very fine 3 °0 
. nakeshead Coralline on a—Anquinaria Spatu- | oO < coed 
| Adventitious Roots of Ivy mor dg Z $e. 
‘sojpueyy Kayes _ Vinter Bud of Plane tree—double stained... 2 0 = 
| 405 Seqny Group of about 102 Sponge Spicules from St. Peter, <q <u 83 
Set of 24 Choice ecte jatomacez, in case 115 © 
110 Test Slide of 20 Test Diatoms, mounted Dry, with Q = 
Type Slide of 330 different ‘Specie of Diatoms, | ee 
the name beneath each Z 
Beautiful artistic group of various Eg s of “Butter- =) a 
flies, Moths, &c. Eac ss. 6d.and 0 10 6 < 26 ° 
Any of the above Objects orwarded by return on receipt 4 A 
of remittance for price. ri 2 a 


Specially suitable for Amateurs, as the Camera can be sent to 


us or to any of our Agents to develo 


| 


i 


so that it ca 


ion, 


r Carriers requ 


pecial cutting or other manipulat 
No sheaths o 


be filled anywhere. 
Such a Camera has been described as the coming Camera. 


p the exposed films and to 


recharge. 
lete with charge of 40 Films, £7 7s, 


SoLE MABHBERS, 


Price, comp 


Price £8 8s. 


THE FILMAX CAMERA MANUFACTURING COMPANY, 


Narrow Wine St., BRISTOL. 


who has full particulars of this new Camera. 


Enquire without loss of time of your nearest Photographic Dealer, 


Printed by RicHarp CLay anp Sons, 


B 


ndon, and published by 


y of Lo 
av, N 


read Street Hill, Queen Victoria Street, in the Cit 


Lim1TED, at 7 and 


edford Street, Iondon 


‘November 8, 18094. 


, W.C., and 66 Fifth Avenue, New York.—Tuvurspv: 


> 
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4 A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
= ‘* To the solid ground 
a Of Nature trusts the mind which builds for aye.” —WORDSWORTH, 
‘ No. 1307, VOL. 51.] THURSDAY, NOVEMBER 15, 1894. [PRICE SIXPENCE 
2 Registered as a Newspaper at the General Post Office.] [All Rights are Reserved. 
| NEWTON'S ELECTRIC LANTERNS. NALDER 
) 3 The ELECTRIC SCIENCE LANTERNS xow in use at 
The Royal Society. University College, London. 
Institution of Great University College, BROS. & co. 
e Govt. Electrical Engineering 
The Royal Dublin Society. College, Chatham 
z The Chemical Society. | The Govt. School of Practical A. SOAMES ) . 
e University of Cambridge. | e Royal College of Science, 
} a The University of Dublin. South Kensington. 16 RED LION ST. 
e University of Ghent. | Santa Clara College, Ca 
| The University of California. | The Goldsmith’s Co.’s Institute. CLERKENWELL, LONDON. 
} The University of Wisconsin. The Norrkoping Technical School. 
McGill University. The New Schools of Science and 
St. Louis University. | Art, Maidstone, MAKERS OF 
7 Leland Stanford Jr. University. c., &c. 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Have been recently made for them by 


oc NEWTON & CO. 


Manufacturing Opticians to the Queen and the Government, 


3 FLEET STREET, LONDON. 


) Illustrated Catalogue of Electric Lanterns, Projection Apparatus, and 
Slides, 4 Stamps. 


: NEWTON’S PATENT TRIPLE ROTATING ELECTRIC : 
' LANTERN. Catalogues Post Free on 
ce The Author of *‘ Optical Projection” says of this Lantern :—‘‘The most application. 
and instrument for scientific demonstration TeELerHone No. 6770. 
with which I am acquainted.” “ 
The author of ‘* The Book of the Lantern” saysi— —‘*The most complete Telegraph Stee, Secohm, 
D and perfect projection apparatus ever devised.” 
THE TOURISTS ANEROID. 
CHEMICAL HANDICRAFT. (WHITESIDE-COOK’S). 
esh A CLASSIFIED AND DESCRIPTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of er 4 
67 Class Experiments, for every Process of Chemical Research 


and for Chemical Testingin the Arts. Accompanied by copious 
Notes, explanatory of the construction and use of the Apparatus. 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
' by 1500 Engravings. Price 3s. Post free. 


This Edition has been entirely rewritten up to date, and is For Measuring Altitudes without Calculation. 


era, illustrated by many hundreds of new Engravings specially New I:tustratep Price Lists Free sy Post. 
t prepared from Photographs of the Apparatus. Made only by 


The prices have been thoroughly revised, and the book forms the N EG o ETTI & P AM B Q A 


od of MODERN APPARATUS and REAGENTS extant. 38 HOLBORN VIADUCT a C 
. . 


BRANCHES: 45 CORNHILL; 122 REGENT STREET. 
JOHN J. GRIFFIN & SONS, NEGRETTI & ZAMBRA’S “ 600 Pages, 
22 GARRICK STREET, LONDON, W.C. Telephone No. 6553. Address: Necretti, London.” 


ome 
° 
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THE VICTORIA UNIVERSITY. 


THE EXTERNAL EXAMINERS OF THE UNIVERSITY. 

JAMES ADAM, M.A., Fellow and Tutor of Emmanuel College, Cam- 
bridge, Examiner in Greek. 

F. ALTHAUS, Ph.D., Professor of German, University College, London, 
Examiner in German Language and Literature. 

THOMAS BARLOw, M.D., F.R.C.P., Examiner in Medicine. 

CLOVIS BEVENOT, Professor of French in Mason College, 
Birmingham, Examiner in French Language and Literature. 

T. G. BONNEY, D.Sc., F.R.S., Professor of Geology, University College, 
London, Examiner in Geology. 

JOHN FREDERICK BRIDGE, Mus.D., Examiner in Music. 

W. BURNSIDE, M.A., F.R.S., Professor of Mathematics, Royal Naval 
College, Greenwich, Examiner in Mathematics. 

W. WATSON CHEYNE, M.B., F.R.C.S., Professor of Surgery, King’s 
College, London, Examiner in Surgery. 

C. J. CULLINGWORTH, M.D., F.R.C.P., Lecturer on Midwifery in 
St. Thomas’s Hospital, London, Examiner in Obstetrics and Diseases of 
Women. 

J. A. EWING, M.A., F.R.S., Professor of Mechanism and Applied 
Mechanics, Cambridge, Examiner in Engineering. 

G. F. FITZGERALD, M.A., Sc.D., Professor of Natural Philosophy, 
Trinity College, Dublin, Examiner in Physics. 

ISRAEL GOLLANCZ, M.A., Examiner in English Language. 

ALEXANDER HENRY, M.A., LL.B., Professor of Jurisprudence in 
University College, London, Examiner in Law. 

G. B. HOWES, F.Z.S., Assistant Professor of Biology, Royal College of 
Science, London, Examiner in Zoology. 

WILLIAM ANGUS KNIGHT, LL.D., Professor of Moral Philosophy in 
the University of St. Andrews, Examiner in Logic and Philosophy. 

A. P. LUFF, M.D., B.Se., Lecturer on Medical Jurisprudence, St. Mary’s 
Hospital, London, Examiner in Forensic Medicine. 

ALEXANDER MACALISTER, M.D., D.Sc., F.R.S., Professor of 
Anatomy, Cambridge, Examiner in Anatomy. 

J. LANE NOTTER, M.D., Professor of Military Hygiene, Army Medical 
School, Netley, Examiner in Public Health. 

F. W. OLIVER, M.A., D.Sc., Quain Professor of Botany, University 
College, London, Examiner in Botany. 

Rev. T. L. PAPILLON, -M.A., late Fellow and Tutor of New College, 
Oxford, Examiner in Latin. 

HERBERT E. RYLE, B.D., Hulsean Professor of Divinity, Cambridge» 
Examiner in Hebrew. 

GEORGE SAINTSBURY, M.A., Examiner in English Literature. 

E. A. SCHAEFER, F.R.S., Professor of Physiology, University College, 
London, Examiner in Physiology. 

ARTHUR L. SMITH, M.A., Fellow of Balliol College, Oxford, Examiner 
in History and in Political Economy. 

RALPH STOCKMAN, M.D., Lecturer in Materia Medica and Thera- 
peutics, School of Medicine, Edinburgh, Examiner in Materia Medica 
and Pharmacology. 

G. SIMS WOODHEAD, M.D., F.R.C.P., Director of Laboratories of the 
Conjoint Board of Physicians and Surgeons, London, Examiner in 
Pathology and Morbid Anatomy. 

SYDNEY YOUNG, D.Sc., F.R.S., Professor of Chemistry, University 
College, Bristcl, Examiner in Chemistry. 

Applications are invited for the Examinerships in Greek, Latin, Political 
Economy, and in Law. ‘The appointment will be for Three Years, 
at the expiration of which the Examiner is not eligible for re-election. 
Applications, which may be accompanied by copies of Testimonials or 
References, at the Candidate’s discretion. should be sent in on or before 
NOVEMBER 30, 1894. Further Particulars may be obtained from 

ALFRED T. BENTLEY, M.A., Registrar. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. Founded 1849. 
Principal—Miss EMILY PENROSE. 
The HALF TERM will begin on MONDAY, NOVEMBER 12. 
AFTERNOON LECTURES OPEN TO LADIES AND 
GENTLEMEN. 


FOUR POPULAR LECTURES on “‘ Goethe and his Place in German 
Literature ’’ will be delivered on Wednesday afternoons, at 4.15 p.m., by E. 
L. Mitner-Barry, M.A., beginning on November 21. Fee for the Course, 
5s. ; any single Lecture, 2s. 

TRAINING DEPARTMENT. 

The remaining SPECIAL LECTURE, free to Ladies and Gentlemen, 

will be delivered on Tuesday, November 20, by Miss PENSTONE, at 


4-30 p.m. 
LUCY J. RUSSELL, Honorary Secretary. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
fees, not exceeding £20 per annum, will be awarded at this College in 
December 1894. 

The Examination commences Thursday, December 6. 

Subjects: Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 


Sale by Auction. 


TUESDAY NEXT. 
VALUABLE NATURAL HISTORY SPECIMENS, 
MR. J.C. STEVENS will sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY 

NOVEMBER 20, at half-past 12 o'clock precisely, the Remaining 

Portion of the valuable Collection of British Lepidoptera formed by Mr. 
- W. Down1tnc.—Exotic Lepidoptera, Butterflies in Papers, Birds’ 

_ Animal Skins, Heads and Horns, Curiosities, Native Weapons, 


On view the Day prior, 10 till 4, as Morning of Sale, and Catalogues 


FESTINIOG INTERMEDIATE 
SCHOOL. 


WANTED a first ASSISTANT MASTER for the above School at 
Blaenau, Festiniog. 

Duties to « e on the opening of the School on January 7 next. 

Candidates must be Graduates in Science in the United Kingdom, 

Salary €250 per annum. 
Also, a HEAD MISTRESS is wanted for the same School. 

Duties to commence on January 7 next. 

Salary £150 per annum. 

Applications, stating age, qualifications and experience, together with 
three testimonials of recent date. sixteen copies of which are to be sent to 
me, the undersigned, on or before December 7 next. 


R. OWEN JONES, 
Clerk to the Local Governing Body. 
Blaenau, Festiniog, November 7, 1894. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 
SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD; 
EARL’S COURT, S.W. 


Principat—G. W. TUNZELMANN, B.Sc., M.1.E.E. 
Senior-INstructor—C. CAPITO, M.I.E.E., M.1.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training tor Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hilland the Central Institution. 


KING’S COLLEGE, LONDON. 
DEMONSTRATORSHIP OF NATURAL PHILOSOPHY. 


This Appointment being now vacant, the Council are ready to receive 
applications from gentlemen desirous of offering themselves as Candidates. 


For particulars apply to 
J. W. CUNNINGHAM, Secretary. 


TO SCIENTIFIC GENTLEMEN.—A 
YOUNG MAN, aged 24, having some Zoological training, wishes 
Employment in Private Laboratory, or to assist in Collection of Natural 
History Specimens abroad.—Address ‘‘M. A.,” Nature Office, 29 
Bedford Street, London. W.C 


FOR SALE.—‘‘NATURE,”’ Vols. xv.-xxx. 
and some odd Numbers. Also some scarce Mathematical Works, 
including ‘‘ Verdet, (Euvres,” 9 vols., Half Calf, £6; Proceedings of 
London Mathematical Society, £12; Messenger of Mathematics, £13- 
For Particulars, apply—C. Price, 9 Bevington Road, Oxford. 


W. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Bench Goniometers, Spectrometers, —_— 

easur: 


scopes, Cathetometers, Micrometer Mic pes, Mic sure 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.— 56 Docgubenl Road, Chalk Farm, London, N.W 


Alectricals Physical Bnstruments 


R W.PAUL.Maxer. 44,HATTON CARDEN, LONDON.EC 


For full particulars apply to W. Hatrcnerr Jackson, Keble College, 
Oxford. 
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INATURE 


Crown 8vo. 


POPULAR LECTURES and AD- 
DRESSES. 


By Lord KELVIN, P.R.S. In Three Vols. 

Vol. I THE CONSTITUTION OF MATTER. 
Second Edition. 7s. 6d. 

Vol. II. GEOLOGY AND GENERAL PHYSICS. 


aL III. PAPERS ON NAVIGATION, 7s. 6d. 
THE TRANSIT of VENUS. 
By Prof. G. FORBES, F.R.S. With Illustrations. 
35. 6d. 
HOW to DRAW aSTRAIGHT LINE: 
a LECTURE on LINKAGES. 


By A. B. KEMPE, F.R.S. Illustrated. 15. 6d. 


On LIGHT. 

The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE 
oF LicuT. II. ON LIGHT As A MEANS OF INVESTIGA- 
TION. III. On BENEFICIAL EFFECTS OF LIGHT, 
7s. 6d. 

LIGHT: a SERIES of SIMPLE, 
ENTERTAINING, and USEFUL 
EXPERIMENTS. 

By by M. MAYER and C. BARNARD. Illustrated. 
2s. 6a. 


POLARISATION of LIGHT. 
By W. SPOTTISWOODE, F.R.S. Illustrated. 3s. 6d. 


SOUND: a SERIES of SIMPLE, 
ENTERTAINING, and INEX- 
PENSIVE EXPERIMENTS. 
By A.M. MAYER. 35. 


MODERN VIEWS of ELECTRI- 


By Prof. O. J. LODGE, F.R.S. Illustrated. 6s. 6d. 
A CENTURY of ELECTRICITY. 


By T.C. MENDENHALL. 4s. 6d. 


The CHEMISTRY of the SECOND- 


ARY BATTERIES of PLANTE. 


and FAURE. 


By P H. GLADSTONE, F.R.S., and A. TRIBE. | 
2s. 6d. 


The CHEMISTRY of 
GRAPHY. 


By Prof. R. MELDOLA, F.R.S. Illustrated. 6s. 


PHOTO- 


SERIES. 


Crown 8vo. 
CHARLES DARWIN. 


Memorial Notices reprinted from Nature. By THOMAS 
H. HUXLEY, F.R.S.; G. J. ROMANES, F.R.S. ; 
Sir ARCHIBALD GEIKIE, F.R.S.; and W. T. DYER, 
F.R.S. 2s. 6d. 


The SCIENTIFIC EVIDENCES of 
ORGANIC EVOLUTION. 
By GEORGE J. ROMANES, F.R.S. 2s. 


Are the EFFECTS of USE and DIS- 


USE INHERITED? 


An Examination of the View held by Spencer and Darwin. 
By W. PLATT BALL, 3s. 6d. 


EXPERIMENTAL EVOLUTION. 
By H. D. VARIGNY. 55. —_ 


TIMBER, and some of its DISEASES, 
By Prof. H. M. WARD, F.R.S. Illustrated. 6s. 


On the COLOURS of FLOWERS. 
By GRANT ALLEN, Illustrated. 3s. 


FLOWERS, FRUITS, and LEAVES. 


By Sir JOHN LUBBOCK, M.P., F.R.S. Illustrated, 
45. 6d, 


On BRITISH WILD FLOWERS, con- 
sidered in RELATION to _ IN- 
SECTS. 


By Sir JOHN LUBBOCK, M.P., F.R.S. Illustrated, 
45. 6d. 


-TheORIGIN andMETAMORPHOSES 


of INSECTS. 


By Sir JOHN LUBBOCK, M.P., F.R.S. With Illus- 
trations. 35. 6d. 


The APODIDA. A MORPHOLOGI- 


CAL STUDY. 
By HENRY MEYNERS BERNARD, M.A., Cantab, 
With 71 Illustrations. 7s. 6d. 
The RIGHT HAND: LEFT-HAND- 
EDNESS. 


By Sir D. WILSON, LL.D., F.R.S.E. 
45. 6d. 


SEEING and THINKING. 
By Prof. W. K. CLIFFORD, F.R.S. Diagrams. 3s. 64. 


Illustrated. 


MACMILLAN AND CO., LONDON. 
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FOCUS SIMPLE 
AND 
KEEPING. CERTAIN. 
CooL. \ WILL FIT 

ORDINARY 
LANTERNS. 
‘3 
2 


Patent. PRICE £4 As. 


J. H. STEWARD, 


406 STRAND, W.C. 457 WEST STRAND, W.C. 7 GRACECHURCH ST., E.C., LonDON 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. 
Pamphlet of the above will be sent 
cation. 


Descriptive List of Physiological and Physical Instru- 


ments, &c., with 95 Illustrations, Post Free, rs. 6d. 
Address all communications: 


‘Instrument Company, Cambridge.”’ 


PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


Secretariges—W. C. MACDONALD and F. B. MACDONALD. 


LOSSES PAID OVER £20,000,000. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Living Crayfish 


Pond Life. Specimen [ube, with Drawing, Price 1s, 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 


or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporas ; Nereis, 


Aphrodite, Arenicola, Lanice, Terebella; Lepas, 


Descriptive 
ost Free on Appli- 


(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
DWARD J. BLES, Director. 
The Laboratory, Plymouth. 


Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
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IMPORTANT WORKS ON SALE. 
BERTRAND.—Calcul Difiérentiel. Half calf. 1864, 


45 
CHASLES.—Traité de Géométrie Supérieure. Half calf 


1852. 125. 
CLAUSIUS. — Mechanische Wirmetheorie. Half calf, 


1864-7. 125. 
DURER.—Geometria. Half calf. 1532. 36s. 


MOIGNO.—Répertoire d’Optique moderne. 4 vols. Halt 


calf. 1847. 
POUILLET.—Elements de Physique expérimentale et de 
Météorologie. 6th edition. With Plates. 3 vols. Half calf, 1853, 


SOMERVILLE.—Mechanism of the Heavens. Half 
morocco. 1831. 18s. 
PLAYFAIR, JOHN.—Works. 4 vols. Calf gilt. 1822, 


sts. 


MACMILLAN & BOWES, CAMBRIDGE. 
LANTERN SLIDES IN ZOOLOGY AND BOTANY, 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures, 
The following are a few of the sets in Stock : 

1. Evolution. _ 8. The Metamorphoses of Insects. 
2. i Objects of the Sea- 9. The Beginnings of Life (Pro- 


t &e.). 
3. The Contents of the Tow-Net. Psat A , 
4. A Dredging Cruise. ro. Elementary Zoology. 
5. Zoophytes and Jelly-fish. 11. The Fertilisation of Flowers. 


6. Star-fish and Sea-urchins. 12. The Mechanism of Plants. 
7. The Metamorphoses of Crus- 
tacea. 13. The Scenery of Jersey. 


The number of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 


Slides to Order at same Price as from Stock ; on Hire at 
2/- per doz. 


Perfect Workmanship Guaranteed. Full Particulars on 
application, 


JAMES HORNELL, BICLOCICAL LABORATORY, JERSEY, 
F. H. BUTLER, M.A. Oxon., Assoc. R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently collected specimens of the following and other Irish Rock 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, T'ardree; Olivine-Dolerite, Slemish; Felsite and veined Hom- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 1, 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 435, 
New Price List of Minerals, Rocks, and Stratigraphicat Series 
of Fossils Post Free. 

ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free 
CATALOGUES GRATIS. 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. . 


ALBERT EDWARD JAMRAGH 


(Late CHARLES JAMRACH), 
NATURALIST, 1 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, | 


Netsukis, China, Lacquer, Gongs Shells, and other Curios. 


NA 
DAYVENPORT’S 
coed NEW SMALL SEMI-AUTOMATIC ELECTRIC 
— 
= 
— 
| 
| 
| 
| 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, NovemBeEr 15. 

Rovat Society, at 4.30.—The Pigments of the Pieridz. A Contribution to 
the Study of Excretory Substances which Function in Ornament : 
Gowland Hopkins.—On the Ascent of Sap: H. H. Dixon and Dr. J. 
Joly, F.R.S.—Further Observations on the Fossil Plaats of the Coal- 
Measures. Part II. The Roots of Calamites. Prof. W. C. Wilhamson, 
F.R.S., and Dr. D. H. Scott, F.R.S. ay ; 

LinnEan Society, at 8.—A Revision of the British Copepoda belonging to 
the Two Genera Bradya and Ectinosoma : Thos, Scott. —Recent Observa- 
tions on the Plant-yielding Bhang (Cannabis sativa): Dr. D. Prain. 

Cuemicac Society (Burlington House), at 8.—The Alkaloids of Corydalis 
Cara. I. Corydaline, Part IV... II. Corybulbine: Prof. J. J. Dobbie 
and A. Lauder.—And other Papers. 

Lonpon INsTITUTION, at 6.—Wonder-working Plants: Dr. David Morris. 


FRIDAY, NovemBer 16 
InsTITUTION oF Civit ENGINEERS (Students’ Meeting), at 8.—The 
Economics of Direct-Current Central Stations: Mr. John F. C. Snell. 
Society (11 Chandos Street, Cavendish Square, W.), 
at $.—The Study of Epidemiology : The President, Shirley F. Murphy. 


SUNDAY, Novemsrr 18. 
Sunpay Lecture Society, at 4.—Mountain Legends : Clinton T. Dent. 


MONDAY, Novemser 19. 
ARISTOTELIAN Society (22 Albemarle Street, W.), at 8.—The Logical 
Meaning of Proper Names: Mr. E. C. Benecke. 
NDON INSTITUTION, at 5.—Climbing in the Himalayas: W. M. Con- 


way. 

TUESDAY, NovemMBER 20. 

ZooLocicat Society, at 8.30.—On the Anatomy of Atherura africana, 
compared with that of other Porcupines : Mr. F. arsons.—On the 
Significance of Diagnostic Characters in the Pleuronectide: Mr. J. T. 
Cunningham.—A Description of the so-called Salmonoid Fishes of the 
English Chalk: Mr. A. Smith Woodward. 

InsTITUTION OF CiviL ENGINEERS, at 8.—The Machinery of War-Ships : 
Mr. Albert J. Durston. 

MINERALOGICAL Society, at 8.—Anniversary Meeting.—Election of 
Officers and Council.—Cone-in-Cone Structure: Prof. £. G. Bonney, 
F.R.S.—A Basic Ferric Sulphate from Parys Mount, Anglesey: A. H. 
Church, F.R.S.—Augelite: G. T. Prior and L. J. Spencer. 

Rovat STATISTICAL Soctety(9 Adelphi Terrace, W.C.), at 4.45.—The 
Relations between Morals, Economics, and Statistics: Right Hon. Lord 


Farrer. 
WEDNESDAY, NovemMBer 

Society or Arts (John Street, Adelphi, W.C.), at 8.—Opening Address 
of the r4rst Session, by Major-General Sir John Donnelly, K.C.B. 

RovaL METEOROLOGICAL SocIETY, at 7 30.—Methods of determining 
the Influence of Springs on the Temperature of a River, as illustrated by 
the Thames and its Tributaries: H. B. Guppy. —Some Effects of the Gale 
in the Highlands of Scotland on November 17 and 18, 1893: Eric S. 
Bruce —History of a Waterspout : Alfred B. Wollaston. 

Rovat Microscopicat Society (20 Hanover Square, W.), at 8.—On a 
Simple Method of Measuring the Refractive Indices of Media: Mr. 
E. M. Nelson.—Demonstration of Staining Central Nervous System: 
Dr. W. A. Turner. 

GeoLocicat Society, at 8.—The Pleistocene Beds of the Maltese 
Islands: John H. Cooke.—Geological Notes on a Journey in Mada- 
gascar: Rev. R. Baron.—On a Collection of Fossils from Madagascar, 
collected by the Rev. R. Baron: R. Bullen Newton. 


THURSDAY, November 22. 
Society, at 4.30. 
Lonpon InsTiTUTION, at 6.—Extinct Monsters: Rev. H. N. Hutchinson. 
InstTiTu rion oF ELectricat EnGtneers (25 Great George Street, S.W.), 
at 8.—Electrical Steep Grade Traction in Europe : Dr. Charles S. du Riche 
Preller.—Notes on Electric Tramways in the United States.—Canaca : 
H. D. Wiikinson.—Electric Traction, with Special Reference to the In- 
Stallation of Elevated Conductors: R. W. Blackwell and Philip Dawson. 


 EPPS’S 
COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE). 


Athin beverage of full flavour now with many beneficially taking the 
place of tea. Its active principle being a gentle nerve stimulant, supplies 
the needed energy without unduly exciting the system. 


Sotp 1n Packets AnD Tins By Grocers, LABELLED: 
JAMES EPPS & CO., Ltd., 
Homeopathic Chemists, London. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


Alembic Club Reprints of Historical Works relating to Chemistry. 


THE ELEMENTARY NATURE OF CHLORINE. Papers by 
Humeury Davy (1809-1818). Just Published, Crown 8vo, Cloth, 
2s. 2d. Post free. 


Alembic Club Reprints, Nos. 1 to 8, —~ ed with above, post free 1s. 8d 
eack. 


WILLIAM F. CLAY, Publisher, 18 Teviot Place, Edinburgh. 


THE ZOOLOGIST. 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., Member ofthe 
British Ornithologists’ Union, contains— 


Original Articles by well-known naturalists in every branch of soology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish: new or 
tare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reportsof the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoologica} 
ournals of important and interesting articles in various branches of Zoology. 
There are occasional woodcuts. 


sIMPKIN, MARSHALL, & CO., Ltp., Stationers’ Hall Court, E.C. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp Sourtu, F.E.S., 
With the Assistance of 
Dr. D. Suarp, F.R.S., F.E.S.,&c. 
. R. F.E.S. $. 


G. H. Verratt, F.E. 
W. Lucas Distant, F.E.S. &c. ° A., F.E.S. 
Epwarp A. Fitcu,F.L.S.,F.E.S. | J. J. Weir, F.L.S., F.Z.S., F.E.S. 
MarTIN Jacosy,F.E.S. F. B. Wuire, M.D., F.L.S., F.E.S. 
J.H. Leseca, B.A., F.L.S., F.E.S. 

Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various partsof the world. 

Published on the first of each month. Price 6d. Subscription, 6s. per 
annum post free to any country. 


London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Kesident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The special attention of Land Agents is directed to the AGRICUL- 
TURIST asone of the best existing Papers for Advertising Farms to be 
Let and Estates for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class. 


Price 3¢. By Post 3}¢. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


Apkin, F.E.S. 


NOTICE.—Advertisements and business letters for 
NaTuRE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE is “ PHusIS” LONDON. 


SUBSCRIPTIONS TO “ NATURE.” 


Le @ 
To ALL PLACES ABROAD :— 

° ° 


CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 3 
Per Line after 


d. 

6 

9 

One Eighth Page, or Quarter Column. 0 18 6 
Quarter Page, or Halfa Column... 115 © 
Halfa Page, ora Column ...... 3 5 © 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.-C. 
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MESSRS. MACMILLAN & CO.’S BOOKS 
STUDENTS OF ANTHROPOLOGY AND ARCHAOLOGY, 


ANTHROPOLOGY : an_ Introduction 
to the Study of Man and Civilisation. By EDWARD 
B. TYLOR, D.C.L., F.R.S. With Illustrations. Crown 
8vo. 75. 6d. 


The GOLDEN BOUGH. A Study in> 


G. FRAZER, M.A., 


Comparative Religion. By J 
Two Vols. 8vo. 


— of Trinity College, Cambridge. 
28s. 


STUDIES in ANCIENT HISTORY. 
Comprising a Reprint of ‘‘ Primitive Marriage,” an Inquiry 
into the Origin of the Form of Capture in Marriage Cere- 
monies. By the late JOHN FERGUSON M‘LENNAN. 
A New Edition. 8vo. 16s. 


THE PATRIARCHAL THEORY. 
Based on the Papers of the late JOHN FERGUSON 
M‘LENNAN. Edited and Completed by DoNnaLp 
M‘LENNAN, M.A., of the Inner Temple, Barrister-at- 
Law. 8vo. 145. 


The HISTORY of HUMAN MAR- 
RIAGE. By EDWARD WESTERMARCK, Ph.D., 
Lecturer on Sociology at the University of Helsingfors. 
With Preface by Dr. A. R. WALLACE, F.R.S. Second 
Edition. 8vo. 14s. net. 


KAMILAROI and KURNAI: Group- 
Marriage and Relationship, and Marriage by Elopement. 
Drawn chiefly from the Usage of the Australian Aborigines. 
Also the Kurnai Tribe, their Customs in Peace and War. 
By LORIMER FISON, M.A., and A. W. HOWITT, 
F.G.S. With an Introduction by Lewis H. MorGAN, 
LL.D., Author of ‘* Systems of Consanguinity,” ‘‘ Ancient 
Society.” S8vo. 155. 


BOOKS by FRANCIS GALTON, F.R.S. 


INQUIRIESinto HUMAN FACULTY 


and its DEVELOPMENT. S8vo. 16s. 
NATURAL INHERITANCE. 8vo. 
95. 
HEREDITARY GENIUS: an In- 


quiry into its Laws and Consequences. New Edition. 


Extra Crown 8vo. 7s. net. 


ENGLISH MEN of SCIENCE;; their 


Nature and Nurture. 8vo. 8s. 6d. 


FINGER PRINTS. With numerous | 


Illustrations. 8vo. 6s, net. 


The DECIPHERMENT of BLURRED 
FINGER PRINTS. With 16 Plates. 8vo. 
net. 


RECORD of FAMILY FACULTIES. | 


Consisting of Tabular Forms and Directions for entering 
Data, with an Explanatory Preface. 4to. 25. 6d. 


LIFE HISTORY ALBUM. Prepared 


by direction of the Collective Investigation Committee of 
the British Medical Association. 4to. : Or with 
Cards of Wools for Testing Colour Vision. 45. 6d. 


EARLY MAN in BRITAIN and his 
PLACE inthe TERTIARY PERIOD. By W. BOYD 
DAWKINS, M.A., F.R.S., F.G.S., F.S.A., Curator of 
the Manchester Museum, and Professor of Geology and 
Paleontology in Owens College, Manchester. Illustrated, 
Medium 8vo. 25s. 


PREHISTORIC ANNALS of SCOT- 
LAND, By Sir DANIEL WILSON, LL.D., F.R.S.E., 
late President of the University of Toronto. In two Vols, 
With Plates. 8vo. 36s. 


The CIVILISATION of SWEDEN in 
HEATHEN TIMES. By OSCAR MONTELIUS, 
Ph.D., Professor at the National Historical Museum, 
Stockholm. Translated from the second Swedish Edition. 
Revised and Enlarged by the Author. By Rev. F. H. 
Woops, B.D., Vicar of Chalfont St. Peter. With Map 
and 205 Illustrations. Medium 8vo. 14s. 


SCHLIEMANN’S EXCAVATIONS. 


An Archeological and Historical Study. By Dr. C. 
SCHUCHHARDT, Director of the Kestner Museum in 
Hanover. Translated from the German by EUGENIE 
SELLERS. With an Appendix on the Recent Discoveries 
at Hissarlik by Dr. SCHLIEMANN and Dr, DORPFELD, 
and an Introduction by WALTER LEaf, Litt.D. Illustrated 
with Portraits, Maps, and Plans, 8vo. 18s. net. 


STUDIES of the GODS in GREECE 
at CERTAIN SANCTUARIES RECENTLY EX- 
CAVATED. Being Eight Lectures given in 1890 
at the Lowell Institute. By LOUIS DYER, B.A., Oxon., 
late Assistant Professor in Harvard University, Extra 
Crown 8vo. 8s. 6d. net. 


MYTHOLOGY and MONUMENTS 


of ANCIENT ATHENS. Being a Translation of a 
Portion of the ‘‘ Attica” of Pausanias. By MAR- 
GARET DE G. VERRALL. With Introductory 
Essay and Archeological Commentary by Jane E, Har- 
RISON, Author of ‘* Myths of the Odyssey,” ‘** Introductory 
Studies in Greek Art,” &c. With Illustrations and Plans. 
Crown 8vo. 16s. 


ESSAYS on ART and ARCHAO- 
LOGY. By Sir CHARLES THOMAS NEWTON, 
C.B.. D.C.L., LL.D., Corresponding Member of the 
French Institute, and Hon. Fellow of Worcester College, 
Oxford. 8vo. 12s. 6d. 


ANCIENT ROME in the LIGHT of 
RECENT DISCOVERIES. By RODOLFO LAN. 
CIANI, LL.D.Harv., Professor of Archzology in the 
University of Rome, Director of Excavations for the 
National Government and the Municipality of Rome, &c. 
With roo Illustrations. Small 4to. 24s. 


2s. 6d. | 


PAGAN and CHRISTIAN ROME. 


By RODOLFO LANCIANI, Author of ‘‘ Ancient Rome 
in the Light of Recent Discoveries.” Profusely Illustrated. 


Small gto. 245. 
ANNALS of an OLD MANOR- 
By 


HOUSE, SUTTON PLACE, GUILDFORD. 
FREDERIC HARRISON. Illustrated from Original 
Drawings by WILLIAM LUKER, jun., W. NIVEN, and C. 
ForsTER HAYWARD. Medium 4to. Printed on hand- 
made paper. 425. net. 


MACMILLAN AND CO., LONDON. 
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ESSAYS in HISTORICAL CHE- 
MISTRY. By T. E. THORPE, F.R.S., Professor | 

of Chemistry in the Royal College of Science, South | 
Kensington, London. Crown 8vo, 8s. 6d. net. | 


HISTORY of CHEMISTRY from the | 


EARLIEST TIMES to the PRESENT DAY. B 
ERNST VON MEYER, Ph.D. Translated by GEORGE 
McGowan, Ph.D. 8vo, 14s. net. 


EXPERIMENTAL PROOFS of CHE- 
MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 
University College, London. Second Edition. Pot 8vo, 
2s. 6d. | 


CHEMICAL THEORY for BE- 


GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc. Pot 8vo, 2s. 6d. 


OUTLINES of GENERAL CHE- 


MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


TREATISE on CHEMISTRY. By 


Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Vol, I. The Non-Metallic Ele- 
ments. New Edition. Completely revised by Sir H. E. 
Roscok, assisted by Drs. H. G. COLMAN and A. HARDEN. 
With 374 Illustrations and a Portrait of Dalton engraved 
by C. H. JEENS. 8vo. 21s. Vol. II. Part I. Metals, 18s. 
Vol. II. Part II. Metals, 18s. Vol. III. Organic Che- 
mistry. Parts I., II., [V., and VI., 21s. each. Parts 
III. and V., 18s, each. 


INORGANIC CHEMISTRY for BE- 


GISINERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosEPH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE- 


MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S. Sixth Edition, thoroughly 
Revised. Feap. 8vo, 4s. 6d. 


The RISE and DEVELOPMENT of 


ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S., late Professor of Organic 
Chemistry in the Owens College, Manchester, Victoria — 
University. Revised Edition. Edited by ARTHUR 
SMITHELLS, B.Sc. Crown 8vo. 5s. net. 


A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN, 8vo, 16s. 


INORGANIC CHEMISTRY. By the 


same. Crown 8vo, 6s. 6d. | 


ORGANIC CHEMISTRY. _ By the 


same. Crown 8vo, 6s. 6d. 


The ELEMENTS of CHEMISTRY. 


By the same. New Edition. Feap. 8vo, 2s. 6d. 


A 


MACMILLAN AND CO., LONDON. 


MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF CHEMISTRY. 


PRACTICAL INORGANIC CHE 


ae By FRANCIS JONES, F.R.S.E. Feap. 8vo, 
2s. Od, 


PRACTICAL ORGANIC CHEMIS- 


TRY. By J. B. COHEN, Ph.D. Feap. 8vo, 25 64. 


¥ LESSONS IN ORGANIC CHEMIS- 


TRY. Part I., Elementary. By G. S. TURPIN, M.A., 
reg Principal of the Technical School, Huddersfield. 
2s. 6d. 


A MANUAL OF MICROCHEMI- 
CAL ANALYSIS. By Prof. H. BEHRENS. With an 
Introductory Chapter by Prof. J. W. Jupp, F.R.S. 6s. 


A SERIES of CHEMICAL PROB- 
LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New Edition. Revised by W. TATE. Fcap. 8vo, 2s. 


CHEMICAL ARITHMETIC. With 


1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised. Fcap. 8vo, 45. 6d. 


The ELEMENTS of THERMAL 


CHEMISTRY. By M. M. PATTISON MUIR, M.A., 
F.R. —_ assisted by D. M. WILSON. With a Plate. 8vo, 
12s. 6d. 


A TEXT-BOOK of the PHYSIOLOGI- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. Vol. II. The 
Physiological Chemistry of Digestion. With two Chromo- 
Lithographic Charts by SPILLON and WILKINSON. 8vo, 
18s. (Vol. I. 8vo, 18s.) 


The CHEMICAL BASIS ot the ANI- 
MAL BODY. An Appendix to Foster's ‘‘ Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S., University Lecturer in Physiology 
in the University of Cambridge ; Fellow of Caius College. 
8vo, Cloth, 7s. 6d. 


PRIMERof AGRICULTURAL 
CHEMISTRY: or, the FOOD OF PLANTS. By A. 
P. LAURIE, M.A., Fellow of King’s College, Cambridge, 
adviser in Technical Education to the Bedfordshire County 
Council. Pot 8vo, Is. 


BLOWPIPE ANALYSIS. By J. Lan- 
DAUER. Authorised Translation by J. TayLor, of 
Owens College, Manchester. New and thoroughly Re- 
vised Edition. Globe 8vo, 4s. 6d. 


METHODS ot GAS ANALYSIS. By 


Dr. WALTHER HEMPEL. Translated by Dr. L. M. 


DENNIS. Crown 8vo, 7s. 6d. 
THE CHEMISTRY of PHOTO- 


GRAPHY. By RAPHAEL MELDOLA, F.R.S., 
Professor of Chemistry, Technical College, Finsbury. 
Crown 8vo, 6s. [Nature Series. 
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“OPTIMUS” SAFETY SATURATOR. 


FREDERICK E. IVES, oF CoLour PHoToGRaPHY Fame, SAID in a recent address :—‘‘In my 
opinion the best of these inside-lantern Saturators yet produced is that of Perken, Son 
and Rayment, of London. . . . It will not become unduly heated in the lantern, as 
some of the others might, and is a model of compactness and convenience. I think 


so much of it that I have adopted it for my own use.” 


orrimys* 
SATURAT OR 


TO OX CYLINDER 


“OPTIMUS” 100 CANDLE-POWER LAMP FOR PROJECTION LANTERN, 1898-4, 


Mr. THOMAS BOLAS, in ‘‘ Photographic 


Price, Three Wicks 2 in. wide, with Chimney 


ace ... complete 25/= each. 
Work,” NATURE, November 30, 1893.—‘‘ Lanternists 


says: ‘* The light certainly surprised us. . . the bright- _ will be glad to learn that Perken, Son and Rayment 
ness—and, above all, the whiteness of the disc recalling | have introduced a new oil lamp, possessing three 
a limelight, while that smell of paraffin which, in times the candle-power of those hitherto used for 


greater or less intensity, seems the inevitable accom- — lantern projection. For small audiences the lamp will 
paniment of the oil lantern, could not be noticed by us.” _ suit a lecturer's purpose quite as well as the limelight ” 


PERKEN, SON & RAYMENT, LONDON. OPTIMUS.” 


To SCIENTISTS and LANTERNISTS, &c. 

THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how te 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, Worth its in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 


ror MINERAL COLLECTIONS & SPECIMENS 
JAMES R. GREGORY’S MUSEUM & STORES 


FOR 
WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London. 

NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Go_p 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1286. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LanrCarpenter, Esq., Prof. Forses,&c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GraTTAN Guinness, Madame 
Apg.INA Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
41 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleidoscope. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 182 choice Engravings, 6¢.; Postage, 3d. List of 

Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
ets Free.—W. C. HUGHES, Speciacist, Brewster House, 82 Mortimer 
Road. Kingsland. N. 


SCIENTIFIC 


WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series:— 


MICHAEL FARADAY. BARON ADOLF 
THOMAS HENRY HUXLEY. | KJOLD 
CHARLES DARWIN. 
JOHN TYNDALL. 


SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 


N.B.—The Portrait of Sir A. Gei 


SIR GEORGE B. 


| HERMANN L. F. 
$IR JOSEPH DALTON HOOKER. | SIR C. W. SIEMENS. 
SIR GEORGE GABRIEL STOKES. WILLIAM HARVEY. 


J. LOUIS R. AGASSIZ. , 
| JEAN BAPTISTE ANDRE DUMAS. | 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 


ERIK NORDENS- , JAMES PRESCOTT JOULE. 
| WILLIAM SPOTTISWOODE. 
HELMHOLTZ. ARTHUR CAYLEY. 


JOHN COUCH ADAMS. 
AIRY. | JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDE- 
LEEFF. 
LOUIS PASTEUR. 


| SIR ARCHIBALD GEIKIE., 
kie is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had fromthe Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


Printed by Ricwarp Cray anv Sons, Limiren, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 


MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuvurspay, November 15, 1894. 
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WEEKLY ILLUSTRATED 


JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. I 308, VOL. 51.] 


THURSDAY, NOVEMBER 22, 1894. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


THE LATEST 
OPTICAL PHENOMENON. 


THE ARTIFICIAL SPECTRUM TOP. 


Coloured bands produced by rotation of a black and white disc. If the 
direction of rotation be reversed the position of colours is also reversed. 


Price ls. Post Free, 1s. 2d. 


Sole Agents-NEWTON & CO., 3 Fleet Street, London. 


NEW APLANATIC POCKET MAGNIFIER. 
Perhaps the most perfect pocket lens ever made. Large flat field, perfectly 
achromatic, high power, brilliant definition, long-working distance. Fig. 
shows actual size. Mounted in brass, x 12 diams, 18/6. 
Ditto, x24 diams. 21/-. 


Sole Makers—NEWTON & CO., 


OPTICIANS TO THE QUEEN AND THE GOVERNMENT, 
38 FLEET STREET, LONDON. 
No Scientific Man 
should 
be without a 


Full particulars 
free 
on application. 


R.&J.BECK, Ltd., 68 Cornhill, London, E.C. 


| 
| 


BROWNING’S PLATYSCOPIC LENS 


Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


“Tf you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).”"—GRANT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams.; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames 

Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 

Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI AND ZAMBRA’S 
CHRISTMAS PRESENTS. 
OPERA, RACE, & FIELD GLASSES, 
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BAROMETERS, MICROSCOPES, TELESCOPES, MACIC LANTERNS, &c. 


N. & Z.’s Special ‘‘ Presents” Price List, being a selection of all such 
Instruments as are suitable for Presents, sent free on application 
te all parts of the World. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, SYDENHAM. 
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NOTICE. 


NATURE 


Of NovEMBER 29, containing the 


INDEX 


TO 


VotumE L., will form a DouBLE NUMBER, 
Price One Shilling. 


OFFICE:—29 BEDFORD STREET, STRAND. 


INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND. 


30 BLOOMSBURY SQUARE, LONDON, W.C. 


The NEXT EXAMINATION for the MEMBERSHIP of this IN- 
STITUTE will be held on MONDAY, JANUARY 8, 1595, and three 
following days. Infuture Two Examinations will be held annually, viz. :— 
One in looney and one in July. All Candidates for the Membership must 
produce evidence of having passed through a Course of at least three years’ 
study in one of the Collezes approved by the Council, and have passed the 
Preliminary Examination in the Subjects of General Education. 

The Council desire it to be understood that the right to use the letters 
A.1.C. and F.1.C. belongs to persons who have passed through the Course 
of Study and the Examinations prescribed by the Institute. 

A Prospectus, containing full particulars of the Regulations for Admission 
to the Membership of the Institute, may be obtained from Messrs. BLuN- 
DELL, TAYLor, & Co., 173 Upper Thames Sreet, London, E.C. Price 
One Shilling. 

By order of the Council. 


J. MILLAR THOMSON, 
Registrarand Honorary Secretary. 


FESTINIOG INTERMEDIATE 
SCHOOL. 


WANTED a first ASSISTANT MASTER for the above School at 
Blaenau, Festiniog. 

Duties to commence on the opening of the School on January 7 next. 

Candidates must be Graduates in Science in the United Kingdom. 

Salary €250 per annum. 

Also, a HEAD MISTRESS is wanted for the same School. 

Duties to commence on January 7 next. 

Salary £150 per annum. 

Applications, stating age, qualifications and experience, together with 
three testimonials of recent date, sixteen copies of which are to be sent to 
me, the undersigned, on or before December 7 next. 

R. OWEN JONES, 
Clerk to the Local Governing Body. 

Blaenau, Festimiog, November 7, 1394. 


HAMPSHIRE COUNTY COUNCIL. 


The Technical Education Committee invite applications for the post of 
DIRECTOR of TECHNICAL EDUCATION, the Appointment and the 
Salary attaching thereto being subject to confirmation by the County Council 
at their next quarterly meeting on February 11. It is intended that the 
selected candidate should commence his duties about the middle of January, 
his tenure of office, pending the meeting of the County Council, being pro- 
visional. The Salary proposed by the Technical Education Committee is 
£300, rising to £400 by annual increments of £25. 

A Schedule of the Conditions of the Appointment, and a Form of Applica- 
tion, will be supplied by Mr. VauGHAN CornisH, 13 Southgate Street, 
Winchester, Hants, and applications upon the prescribed form must be re- 
ceived by him not later than December 8, 1894. 


G. A. WEBB, 
Clerk of the County Council. 


To LECTURERS and OTHERS.—DIA- 


GRAMS of allkinds designed to illustrate Lectures, Original Papers, 
&c. Estimates given.—** X. Y.,”" 19a Harefield Road, Brockley, S.E. 


Clectricale Phpsical Sustrument 


FOR ALL PURPOSES iSTS FREE 


RW.PAUL.Maxer 44,HATTON CARDEN, LONDON.EC 


ALBERT EDWARD JAM RACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Laequer, Gongs Shells. and other Curios. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 49s, 
New Price List of Minerals, Rocks, and Stratigraphicat Series 
of Fossils Post Free. 


ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free. 
CaTALoGuEs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R.S.Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 

itable for and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, ‘Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horm- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock, 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 1, 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA. 
LAND. Price ros. 6d. 


For MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY’S MUSEUM & STORES 


FOR 
WELL-AUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, M i 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London. 

NEW CATALOGUES AND PRICE LISTS, POST FREB. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vortice'la, Paramacium 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price 1s. Living 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectea: 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply 


to 
DWARD J. BLES, Director: 


The Laboratory, Plymouth. 
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To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how te 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, sd. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House. Mortimer Road, Kingsland. North London. 


BREAKFAST-—SUPPER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 
HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES, 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY 
Edited by Ricuarp Sourn, F.E.S., 
With the Assistance of 
Dr. D. Suarp, F.R.S., F.E.S.,&c 
G. H. Verratt, F.E.S. 
W. Warren, M.A., F.E.S. 


Ropert Apkin, F.E.S. 

T. R. F.E.S. 

W. Lucas Distant, F.E.S. &c. 
Epwarp A. Fitcu,F.L.S.,F.E.S. | J. J. Weir, F.L.S., F.Z.S., F.E.S 
Martin Jacosy, F.E.S. 


F. B. Wuire, M.D., F.L.S., F.E.S 
J.H. Legcu, B.A., F.L.S., F.E.S. 


Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents dea! 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the world. 

Published on the first of each month. Price 6d. Subscription, 6s. per 
annum post free to any country. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ZOOLOGIST. 


A MONTHLY MAGAZINE OF NATURAL HISTORY, 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., Member ofthe 
British Ornithologists’ Union, contains— 


Original Articles by well-known naturalists in every branch of soology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish: new or 
tare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 

er matters of general interest to those who delight in natural history. 
Repartsof the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of Zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Lrp., Stationers’ Hall Court, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. Douctas, 
W. W. Fow.er, M.A., F.L.S., F.R.S., SAUNDERS, 
+» and 


F.L. 
Lorp WatsincuaM, M.A., LL.D., F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 


on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 


Subscription—Six Shillings per Annum, post free. 
London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


SCIENTIFIC 
WORTHIES. 


The following is a list of the Steel Portraits 
that have appeared in the above Series:— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NORDENSKJOLD. 
HERMANN L. F. HELMHOLTZ. 

SIR JOSEPH DALTON HOOKER, 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS,. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDLEEFF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the 
First of a New Series. 


Proof impressions of these, printed on India paper, may 
be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage 
paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to 
MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, 
STRAND. 
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Nearly Ready, Illustrated, Price 2s. 6d. 


ELEMENTARY QUALITATIVE ANA. 
= LYSIS. By FRANK CLOWES, D.Sc. Lond., Professor of Chemis- 
ve try in University College, Nottingham, and J. BERNARD COLE. 
MAN, Senior Demonstrator of Chemistry in University College, 


Nottingham. 
London: J & A. CHURCHILL. 


“BEST _pRAPER’S INK (DICHROIC) 


BLACK 
becomes a pleasure, 
INK 7 
KN OWN In Jars, 6d., 1s., & 2s. each. 


Can be obtainedin London,through Messrs. BarcLay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

; MODERATE RATES. ABSOLUTE SECURITY. 
Oke ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 

PROMPT PAYMENT OF CLAIMS. 
SecrETARIES—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


May be had from all Stationers. 


The Cambridge Scientific Instrument Company, 
: St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 


Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s, 6d. 


Address all communications: 
‘“‘Instrument Company, Cambridge.’’ 


DAYVYENPORT’S 


NEW SMALL SEMI-AUTOMATIC ELECTRIC 


FOCUS 
KEEPING. be | CERTAIN. 
COOL. WILL FIT 

ORDINARY 


LANTERNS. 


One-fourth actual size. 


DESCRIPTIVE LIST 
POST FREE. 


P 
J. H. STEWARD, 


406 STRAND, W.C. 457 WEST STRAND, W.C, 7 CRACECHURCH ST., E.°., 


PATENT. 


LONDON. 


EDWARD STANFORD'S LIST. 


Just Ready, Large Crown 8vo, Cloth, 15s. 
AUSTRALASIA. Vol. II.—Malaysia and 
the Pacific Archipelagoes. By F. H. H. GUILLEMARD, M.D., 
Author of ‘‘ The Cruise of the Marchesa,’’ “ Life of Magellan,” &e. 
With Numerous Maps and Illustrations. (Forming Volume II. of the 
re-issue of Stanford’s Comp of Geography and Travel). 
Recently Published in the same Series.. 


AUSTRALASIA. Vol. I.—Australia and 
New Zealand. By ALFRED RUSSEL WALLACE, LL.D., D.C.L., 
F.R.S. With numerous Maps and Illustrations, Large Crown 8v0, Cloth, 
price 15s. 

Now ready, Demy 8vo, Cloth, price 7s. 6d. net, postage 5¢/. 

CLOUDLAND: a Study on the Structure 
and Characters of Clouds. By the Rev. W. CLEMENT LEY, 
M.A, F.R.Met.Soc. With numerous Coloured Plates, and other 
Illustrations. 


The GREAT ICE AGE, and its relation to 
the Antiquity of Man. By JAMES GEIKIE, D.C.L., LL.D., F.R.S., 
Murchison Professor of Geology and Mineralogy in the University of 
Edinburgh. Third Edition, much Enlarged. With two new Chapters 
on the “ Glacial Phenomena of North America,” by Prof. T. C. Cuam- 
BERLIN. Also 18 Maps and 78 Illustrations. Demy 8vo, Cloth, 2«s. 


STANFORD’S FAMILY ATLAS OF 
GENERAL GEOGRAPHY. Exhibiting the various Physical and 
Political Divisions of the Chief Countries of the World. Fifty Maps, 
with a List of Latitudes and Longitudes. Imperial Folio, Half morocco, 
Price Five Guineas. 

Fifth Edition, Revised and Enlarged. 

STANFORD’S LONDON ATLAS OF 
UNIVERSAL GEOGRAPHY. Quarto Edition. Containing 48 
Coloured Maps, and an Alphabetical List of about 30.000 Names with 
Latitudes and Longitudes, Imperial 4to, Half morocco, Cloth Sides 
Gilt Edges, 30s. 

STANFORD’S OCTAVO ATLAS OF 
MODERN GEOGRAPHY. Containing 33 Maps, carefully drawn 
and beautifully Engraved on Copper Plates ; also an Alphabetical List 
of over 30,000 Names, with Latitudes and Longitudes. Handsomely 
bound in Half morocco, Gilt Edges, Price 21s. Size, when shut, 7} 
inches by 12 inches. Second Edition, Revised. 


London: EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 


IMPORTANT WORKS ON SALE. 


BERTRAND.—Calcul Différentiel. Half calf. 1864. 
cHASLES. —Traité de Géométrie Supérieure. Half calf. 
CLAUSIUS. — Mechanische Wiarmetheorie. Half calf. 
DURER._Geometria. Half calf. 1532. 36s. 

— d'Optique moderne. 4 vols. Halt 


POUILLET. —Elements de Physique expérimentale et de 
Météorologie. 6th edition. With Plates. 3 vols. Half calf. 1853. 


SOMERVILLE, of the Heavens. Half 
morocco. 
PLAYFAIR, “JOHN. —Works. 4 vols. Calf gilt. 1822. 


‘MACMILLAN & BOWES, CAMBRIDGE. 


Just Published. 
EOZOONAL STRUCTURE of the 
EJECTED BLOCKS of MONTE SOMMA, 
By Prof. H. J. JOHNSTON-LAVIS, M.D., M.R.C.S., 
B-és-Sc., F.G.S., &c., and 
J. W. GREGORY, D.Sc., F.G.S. 
With 5 Plates, 4to, sewed, price Is. 6d. 
Being SCI. TRANS. ROY. DUBLIN SOCIETY, 
Vol. II. (Series II.) No. 7. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent 
Garden, London. 


Crown 8vo, Price 38. 6d. 


DYNAMICS OF ROTATION: 


AN ELEMENTARY INTRODUCTION TO RIGID DYNAMICS. 
By A.M. WORTHINGTON, M.A.,, F.R.S., 


Head Master and Professor of Physics at the ‘Koya! Naval Engineering 
College, Devonport. 


& CO. 


London: LONGMANS, GREEN, 
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DIARY OF SOCIETIES. 


LonpDon, 
THURSDAY, November 22. 


Rovat Society, at 4.30.—A Determination of the Specific Heat of Water 
in Terms of the International Electric Units: Prof. A. Schuster, F.R.S., 
and W. Gannon.—On the Temperature of the Carbons of the Electric 
Arc. With a Note on the Temperature of the Sun: W. E. Wilson and 
P. L. Gray. 


Lonpon INSTITUTION, at 6.—Extinet Monsters: Rev. H. N. Hutchinson. 


InsTITUTION OF ELEcTRICAL ENGINngERs (25 Great George Street, S.W.), 
at 8.—Electrical Steep Grade Traction in Europe : Dr. Charles S. du Riche 
Preller.—Notes on Electric Tramways in the United States.—Canada : 


H. D. Wilkinson.—Electric Traction, with Special Reference to the In- | 


stallation of Elevated Conductors: R. W. Blackwell and Philip Dawson. 


Sanitary InsTiTUTE, at $.—Chlorine and Chrome Compounds: D. J. 
O'Neil. 


FRIDAY, NoveMBER 23. 


Puysicat Society, at §.—The Measurement of Electromagnetic Capacity 
Mr. Fredk. Womach.—On Mirrors of Magnetism: Prof. S. P, Thomp. 
son and Mr. Miles Womach.—Students’ Simple Apparatus ; Prof. Ayrton 
and others. 


Sanirary InstTitTuTE, at 8.—Objects and Methods of Inspection: Dr. J. 
F. J. Sykes. 
SATURDAY, NovemMBeER 24. 


Essex Fietp (at ag at 6.—Potash-making in Essex: a 
Lost Rural Industry: aver.—The Foxglove; Notes chiefly 
Etymological and Local : Rev. W. C. Waller.—The Serotine Bat (Scoto- 
philus serotinus) in Essex : Miller Christy. 


Rovat Boranic Socikty, at 3.45. 


MONDAY, November 26. 


Lonpon InstiTuTiON, at 5.—The Newtonian Constant of Gravitation : 
Prof. C. V. Boys, F.R.S. 


Rovat GeoGRaPHiCAL SOCIETY, at 8.30.—A Journey to Tafilet, Morocco: 
Walter B. Harris. 


SaniTarRyY INnsTiTuTE, at 3.—Nature of Nuisances: Dr. Arthur News- 
holme. 


InsTITUTE OF ACTUARIES, at 7.—An Inaugural Address by the President : 
Mr. Alex. J. Finlaison, C.B. 


LANTERN Sovtety (20 Hanover Square, W.), at 8. 


TUESDAY, NoveMBER 27. 


InstiTUTION oF Civic ENGINEERS, at 8.—Paper to be further discussed :— 
The Machinery of War-Ships: Mr. Albert J. Durston. 


Roya Puotocrapuic Society, at 8.—An Arrangement devised by Mr. 
C. E. Hearson for keeping Developing Solutions at a Fixed Tempera- 
ture. A Simple Apparatus for Testing the Speed of Shutters, with 
Examples: Mr. A. Pringle.—Chromatic Photography: Mr. Warneske. 
(Adjourned Discussion.) 

WEDNESDAY, Novemser 28. 
Society oF ArTs, at 8.—Experiments in Aeronautics: Hiram Maxim. 
Sanitary Institute, at 8.—Trade Nuisances: Prof. A. Bostock Hill. 


THURSDAY, NovemBer 209. 


a yg INSTITUTE, at 8.—Workers in Copper, Zinc, Brass, and Tin: 
. M. Simon. 


FRIDAY, NovemMsBer 30. 
Rovat Society, at 4.—Anniversary Meeting. 


InstiTuTION oF Civit ENGINEERS, at 8.—Sub-aqueous Excavation at 
Newry: C. H. Olley. 


Sanirary Institute, at 8.—Sanitary Law: Prof. A. Wynter Blyth. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE zs “ PHUSIS” LONDON. 


SUBSCRIPTIONS TO « NATURE. 


s 


‘ 
Quarterly .... @ 
To ALL PLaces ABROAD :— 


I 
° 

CHARGES FOR ADVERTISEM 


Three Linesin Column ....... 
Per Line after et 
One Eighth Page, or Quarter ‘Column ; 
Quarter Page, or Halfa Column. . . 
Half a Page, ora Column ...... 


Money Orders payable to MACMILLAN & CO, 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Go_p 


MEeEpaALt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carpenter, Esq., Prof. Forses,&c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq.: great success. New 


Z oan AAO 


TS. 


Ow ON 
ooo aw 


| Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
| nificent Results. Docwra Triple, Prize “x Highest Award. Supplied to 


the Royal Polytechnic Institution, Dr. H. Grartan Guinness, Madame 
ApgLINA Patti, &c. Patent Pamphengos Science Lanterns. The "Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
5S. marvenous Science Lecture Sets. Novelties. The Lantern 

pest Lantern Outfits in the World. Grandly _— 
over 182 choice Engravings, 6¢.; Postage, 3¢. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Free.— HUGHES, Spsciacist, Brewster House, 82 Mortimer 
Road, Kingsland. N. 


W. WILSON, formerly Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optica! 
Benches, Melloni Benches, Goniometers, Spectrometers, 
scopes, Cathetometers, Micrometer Micr Pp Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.—56 Crogsland Road, Chalk Farm, London, N.W. 


HARVEY AND PEAE,, 


SOLE MAKERS OF 


THE AERIAL~GRAPHOSCOPE 


(BRUCE’S PATENT), 


For showing Lantern Pictures in space WITHOUT A SCREEN. 
PROJECTION POLARISCOPES, with large Nicol Prisms. 
WIMSHURST MACHINES, 


CHHAP SCHOOL APPARATUS. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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MESSRS. MACMILLAN & CO.’'S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


SIR ISAAC NEWTON’S PRINCIPIA. 


Reprinted for Lord KELVIN, P.R.S., and HUGH 
BLACKBURN, M.A. 4to. 315. 6d. 


NEWTON’S PRINCIPIA. — Sections 
I. II. III. With Notes and Illustrations. Also a Collec- 
tion of Problems principally intended as Examples of 
Newton’s Methods. By PERCIVAL FROST, D.Sc., 
F.R.S., Fellow and Mathematical Lecturer, King’s 
College, Cambridge. 8vo, 12s. 


An ESSAY on the GENESIS, CON- 
TENTS, and HISTORY of NEWTON’S PRIN- 
CIPIA.” By WALTER W. ROUSE BALL, Fellow and 
Assistant Tutor of Trinity College, Cambridge. Crown 
8vo. 6s. net. 


UTILITY of QUATERNIONS in 
PHYSICS. By ALEXANDER McAULAY, M.A., 
Lecturer in Mathematics and Physics in the University of 
Tasmania. 8vo, 5s. net. 


An ELEMENTARY TREATISE on 
THEORETICAL MECHANICS. By Professor ALEX- 
ANDER ZIWET, Assistant Professor of Mathematics in 
the University of Michigan. Part I. KINEMATICS. 
ParT II. Introduction to DYNAMICS; STATICS. 

- 8vo, 8s, 6d. net each part. 


APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 
Professor of Experimental Physics, Cambridge. Crown 
8vo. 75. 6d. 


A TREATISE on the MOTION of 
VORTEX RINGS. _ An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. THOMSON, F.R.S. 8vo. 6s. 


The ELEMENTS of GRAPHIC STA- 
TICS. A Text-book for Students of Engineering. By 
L. M. HOSKINS, Professor of Pure and Applied Mathe- 
matics in the Leland Stanford Junior University, formerly 
Professor of Mechanics in the University of Wisconsin. 
8vo. 10s, net. 


A TREATISE on HYDROSTATICS. 
By ALFRED GEORGE GREENHILL, F.R.S., Pro- 
fessor of Mathematics in the Artillery College, Woolwich, 
Crown 8vo. 7s. 6d. 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A., Lec- 
turer on Physics in the School of Medicine, Edinburgh. 
Second Edition, Medium 8vo. 21s. 


PHYSICS: Advanced Course. By Geo. 
F. BARKER, Professor of Physics in the University of 
—— With a Magnetic Map of the United States. 

vo. 215. 


LESSONS in ELEMENTARY PRAC. 
TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., and W. W. HALDANE GEE, Demon. 
monstrator and Assistant Lecturer in Physics, the Owens 
College. Vol. I. General Physical Processes. Crown 
8vo. 6s. Vol. II. Electricity and Magnetism. Crown 
8vo. 75. 6d. 


LECTURES on some RECENT AD- 
VANCES in PHYSICAL SCIENCE, By P. G. TAIT, 
M.A., Sec.R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. Third Edition. Crown 8vo. 9s. 


HEAT. By Prof. P. G. Tarr. 
8vo. 6s. 


The THEORY of HEAT. By Tuomas 
PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 17s. net. 


BURNETT LECTURES—OnLIGHT. 
In Three Courses. Delivered at Aberdeen in November 
1883, December 1884, and November 1885. By Sir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellow 
of Pembroke College, and Lucasian Professor of Mathe- 
tics in the University of Cambridge. Second Edition. 
Crown 8vo. 7s. 6d. [Nature Series. 


ELECTRIC WAVES. Being Researches 
on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HERTZ, late Professor 
of Physics in the University of Bonn. Authorised transla- 
tion by D. E. Jones, B.Sc. With Preface by Lord 
KELVIN, P.R.S. Illustrated. 8vo. tos. net. 


PAPERS on ELECTROSTATICS and 
MAGNETISM. By Lord KELVIN, P.R.S. Second 


MODERN VIEWS of ELECTRI- 
CITY. By OLIVER J. LODGE, D.Sc., LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6d. [Nature Series. 


The THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM. By ANDREW GRAY, M.A., 
F.R.S.E., Professor of Physics in the University College of 
North Wales. In two Vols. Crown 8vo. Vol. L, 
12s. 6d. ; Vol. II., in 2 parts, 255. 


ABSOLUTE MEASUREMENTS in 


ELECTRICITY and MAGNETISM. By Prof. AN- 
DREW GRAY. Second Edition. Fecap.8vo. 55. 6d. 


A TEXT-BOOK on ELECTRO-MAG- 
NETISM and the CONSTRUCTION of DYNAMOS. 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. 8vo. 
gs. net. 


Crown 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF CHEMISTRY. 


The RISE and DEVELOPMENT of 
ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S., late Professor of Organic 
Chemistry in the Owens College, Manchester, Victoria 
University. Revised Edition. Edited by ARTHUR 
SMITHELLS, B.Sc. Crown 8vo. 55. net. 


ESSAYS in HISTORICAL CHE- 


MISTRY. By T. E. THORPE, F.R.S., Professor | 


of Chemistry in the Royal College of Science, South | 


Kensington, London. Crown 8vo, 8s. 6d. net. 


HISTORY of CHEMISTRY from the 


EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph.D. Translated by GEORGE 
McGowan, Ph.D. 8vo, 14s. net. 


EXPERIMENTAL PROOFS of CHE- 
MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 
sy tad College, London. Second Edition. Pot 8vo, 
2s. 6d. 


CHEMICAL THEORY for’ BE- 


GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc. Pot 8vo, 2s. 6d. 


OUTLINES of GENERAL CHE- 


MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


A TREATISE on CHEMISTRY. By 


Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Vol, I. The Non-Metallic Ele- 
ments. New Edition. Completely revised by Sir H. E. 
Roscok, assisted by Drs. H. G. COLMAN and A, HARDEN. 
With 374 Illustrations and a Portrait of Dalton engraved 
by C. H. JEENS. 8vo. 21s. Vol. II. Part I. Metals, 18s. 
Vol. II. Part II, Metals, 18s. Vol. I[I. Organic Che- 
mistry. Parts I., II., IV., and VI., 21s. each. Parts 
III. and V., 18s, each. 


INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosEPH Lun‘, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE- 


MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S. Sixth Edition, thoroughly 
Revised. Feap. 8vo, 4s. 6d. 


A TEXT-BOOK of INORGANIC 


CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 
INORGANIC CHEMISTRY. By the 


same. Crown 8vo, 6s. 6d. 


ORGANIC CHEMISTRY. 


same. Crown 8vo, 6s. 6d, 


The ELEMENTS of CHEMISTRY. 


By the same. New Edition. Fcap. 8vo, 2s. 6d. 


By the 


MACMILLAN AND CO., LONDON. 


PRACTICAL INORGANIC CHE- 


—— By FRANCIS JONES, F.R.S.E. Feap. 8vo, 
2s. Od, 


PRACTICAL ORGANIC CHEMIS- 


TRY. ByJ. B. COHEN, Ph.D. Feap. 8vo, 2s. 6¢. 


LESSONS IN ORGANIC CHEMIS- 


TRY. Part I., Elementary. By G. S. TURPIN, M.A., 
a Principal of the Technical School, Huddersfield. 
2s. 6d. 


MANUAL OF MICROCHEMI- 


CAL ANALYSIS. By Prof. H. BEHRENS. With an 
Introductory Chapter by Prof. J. W. Jupp, F.R.S. 6s. 


A SERIES of CHEMICAL PROB- 


LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New Edition. Revised by W. TATE. Fcap. 8vo, 2s. 


CHEMICAL ARITHMETIC. With 
1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised, Fcap. 8vo, 4s. 6d. 


The ELEMENTS of THERMAL 
CHEMISTRY. By M. M. PATTISON MUIR, M.A., 
F.R. _ assisted by D. M. WILSON. With a Plate. 8vo, 
12s. 6d. 


A TEXT-BOOK of the PHYSIOLOGI- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. Vol. II. The 
Physiological Chemistry of Digestion. With two Chromo- 
Lithographic Charts by SPILLON and WILKINSON. 8vo, 
18s. (Vol. I. 8vo, 18s.) 


The CHEMICAL BASIS or the ANI- 
MAL BODY. An Appendix to Foster’s ‘‘ Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S., University Lecturer in Physiology 
in the University of Cambridge ; Fellow of Caius College. 
8vo, Cloth, 7s. 6d. 


PRIMERof AGRICULTURAL 
CHEMISTRY: or, the FOOD OF PLANTS. By A. 
P. LAURIE, M.A., Fellow of King’s College, Cambridge, 
adviser in Technical Education tothe Bedfordshire County 
Council. Pot 8vo, Is. 


/BLOWPIPE ANALYSIS. By J. Lan- 


DAUER. Authorised Translation by J. TayLor, of 
Owens College, Manchester. New -and thoroughly Re- 
vised Edition. Globe 8vo, 4s. 6d. 


METHODS of GAS ANALYSIS. By 
Dr. WALTHER HEMPEL. Translated by Dr. L. M. 


DENNIS. Crown 8vo, 7s. 6d. 
THE CHEMISTRY of PHOTO- 


GRAPHY. By RAPHAEL MELDOLA, F.R.S., 
Professor of Chemistry, Technical College, Finsbury. 
Crown 8vo, 6s. [Nature Series. 
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Xanthidz in Fiint . eo 

Precious Opal and Matrix... 

New Polycistina from Jeremie, Hayti ... 

Group of about ro different species of Foraminifera, ‘all perfect .. 

Female head of Marchantia, showing mature basaepeneumanee 

Section of Bud of Yucca gloriosa eve 

Section through entire eyes and head of F rog, very fine . 
vewt 

Type Slide of 100 Ditoms with list of names... 

Transverse Sections of Hair of Peccary, stained, new 


aoo 


| Section of Retina, showing Rods and Cones ... ° 


| Spinal Cord of Cat, from Dorsal, Cervical and Lumbar Regions, * 
three sections, mounted separately on one Slide ° 2 6 


Set of the structure of the Human in 


Cas 1317 ¢ 
Type Slide of : 34 different species “of. Holothuri« and Sy ppt xz, in 

Case, with list of names 116 o 
Type Slide of 12 different species, Spines of Echini, in Case, with 

list of names... o 


' Type Slide of 24 Fags of Butterflies, &e. ‘ with list of names ww. o 18 


6 
Any of the above Objects forwarded by return on receipt of remittance for price. CLASSIFIED List, representing a Stock of 40,000 Ftrst class Objects, 


t post free 


on application. 


MICROSCOPES AND APPARATUS. 
Just 1nrropucep.—WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCOPE. Has completely rotating stage: the mechanical 
movements of stage are controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 
inches, the normal reading distance. The tripod foot, which is very massive, has a spread of ro inches in each direction. Full particulars forwarded 


upon application 


WATSON & SONS’ TRIPOD EDINBURGH STUDENT'S MICROSCOPE jis suitable for investigations with the highest powers. The quality 
and workmanship are the finest possible, and it is unequalled for stability and convenience of manipulation by any other medium size or Student's 
Instrument. Price from £4 5s. Full Illustrated Catalogue of Microscopes and Apparatus sent Post free on application to 


Ww. WATSON & SONS, 
Opticians to H.M. Government. 3127 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 


CROSSLEVYV’S OIL ENGINES. 


PORTABLE OIL ENGINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS. LTD. 


FILMAX 


HAND CAMERA. 


Fully protected at Home and Abroad. 
The only Camera that 


CARRIES FILMS OF ANY MAKE 


Without special cutting or other manipulation, so that it can 
be filled anywhere. No sheaths or carriers required. 


Such a Camera has been described as the coming Camera. 


Price £8 8s. 


Suitable for all classes 
of Agricultural 
Work. 


REFERENCES, &c., ON 
= APPLICATION. 


OPENSHAW, MANCHESTER. 


NALDA 


HAND CAMERA. 


Fully protected at Home and Abroad. 
Undoubtedly the best specially prepared film-carrying Camera. 
A good Magazine Camera, able to carry at least 
84 Films. 

No possibility of exposing any film twice. 
Specially suitable for Amateurs, as the Camera can be sent to 
us or to any of our Agents to develop the exposed films and to 
recharg 

Price, complete with aun of 40 Films, £7 7s, 
AEFERS, 


THE FILMAX CAMERA MANUFACTURING COMPANY, Narrow Wine St., BRISTOL. 


Enquire without loss of time of your nearest Photographic Dealer, who has full particulars of this new Camera. 


“OPTIMUS” SAFETY SATURATOR. vat 


FREDERICK E. IVES, OF CoLour PHorocrapuy Fame, in a recent address :—‘‘ In my 

opinion the best of these inside-lantern Saturators yet produced is that of Perken, Son 
. It will not become unduly heated in the lantern, as 
some of the others might, and is a model of compactness and convenience. I think 


and Rayment, of London. 


so much of it that I have adopted it for my own use.” 


SAFETY SATURAT OR 


Te OX*CEN 


“ OPTIMUS” 100 CANDLE-POWER LAMP FOR PROJECTION LANTERN, 1893-4. 


Price, Three Wicks 2 in. wide, with Chimney 

Mr. THOMAS BOLAS, in “‘ Photographic Work,” 

says: ‘* The light certainly surprised us. . . the bright- _ will be glad to learn that Perken, Son and Rayment 

ness—and, above all, the whiteness of the disc recalling 

a limelight, while that smell of paraffin which, in 

greater or less intensity, seems the inevitable accom- 
paniment of the oil lantern, could not be noticed by us.’ 


. complete 25/= each. 
NA TURE, ‘Movember 30, 1893.—‘‘ Lanternists 


have introduced a new oil lamp, possessing three 
times the candle-power of those hitherto used for 
lantern projection. For small audiences the lamp will 
suit a lecturer’s purpose ae as well as thelimelight ” 


PERKEN, SON & RAYMENT, LONDON, OPTIMUS.” 


Printed by Ricwarp Cay AND Sons, Limirep, at 7 and 8 Bread Street Hill, Queea Victoria Street, in the City of Li onde m, and published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Ave: nue, New York.—Tuursvay, November 22, 1894. 
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NUMBER. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the 


solid ground 


Of Nature trusts the mind which builds for aye.” —WoRDSWORTH, 


No. 1309, VOL. 51.] 


THURSDAY, NOVEMBER 29, 1894. 


[PRICE ONE SHILLING 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved, 


NEWTON: & CO.’S 


NEW PATENT 


“DEMONSTRATOR’S ” LANTERN, 


for Vertical Projection. Single Lantern 


Price £9 9s. 
or gener: 
3, FLEET ST., scientific work. 
LONDON. 


NEW CATALOGUE 
of Lanterns, Pro- 
jection Appara- 
tus and Slides 
Post Free, 


NOW READY. 3RD EDITION. 


CHEMICAL HANDICRAFT. 


A CLASSIFIED AND DESCRIPTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of 
Class Experiments, for every Process of Chemical Research 
and for Chemical Testing in the Arts. Accompanied by copious 
Notes, explanatory of the construction and use of the Apparatus. 


In One Large Volume, Royal 8vp, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 


This Edition has been entirely rewritten up to date, and is 
illustrated by many hundreds of new Engravings specially 
rrepared from Photographs of the Apparatus. 

The prices have been thoroughly revised, and the book forms the 
MOST COMPLETE and CHEAPEST CATALOGUE 
of MODERN APPARATUS and REAGENTS extant. 


JOHN J. GRIFFIN & SONS, 
22 GARRICK STREET, LONDON, W.C. 


NALDER 
BROS. & CO. 


(F. H. NALDER, 
Cc. W. S. CRAWLEY, 
A. SOAMES,) 


16 RED LION ST. 
CLERKENWELL, LONDON. 


MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogues Post Free on 
application. 
TeLerHone No. 6770. 


Telegraph Address, ‘‘ Secohm, 
London.” 


NEGRETTI AND ZAMBRA’'S 
CHRISTMAS PRESENTS. 
OPERA, RACE, & FIELD GLASSES, 


NO 


‘SaduvMmMdn 


USEFUL AND 
ORNAMENTAL. 
aNV 


BAROMETERS, MICROSCOPES, TELESCOPES, MACIC LANTERNS, &c. 


N. & Z.’s Special ' ‘ Presents” Price List, being a selection of all such 
Instruments as are Poy ps for Presents, sent free on application 
0 all parts of the World. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
| Photographic Studio—CRYSTAL PALACE, SYDENHAM. 
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CHRISTMAS LECTURES. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


Prof. J. A. Fremin3, M.A., D.Sc., F.R.S., will deliver a Course of Six 
Lectures (adapted to a Juvenile Auditory) on ‘‘The Work of an Electric 
Current,’”’ commencing on THURSDAY, DECEMBER 27, 1804, at 
3 o'clock ; to be continued on December 29 ; and January 1, 3, 5, 8, 1895. 

Subscriptions (for Non-Members) to this Course, One Guinea (Children 
under sixteen, Half-a-Guinea); to all the Courses in the Season, Two 
Guineas. 

Tickets may now be obtained at the Institution. 


FESTINIOG INTERMEDIATE 


SCHOOL. 


WANTED a first ASSISTANT MASTER for the above School at 
Blaenau, Festiniog. 

Duties to commence on the opening of the School on January 7 next. 

Candidates must be Graduates in Science in the United Kingdom. 

Salary €250 per annum. 

Also, a HEAD MISTRESS is wanted for the same School. 

Duties to commence on January 7 next. 

Salary £150 per annum. 

Applications, stating age, qualifications and experience, together with 
three testimonials of recent date. sixteen copies of which are to be sent to 
me, the undersigned, on or before December 7 next. 

R. OWEN JONES, 
Clerk to the Local Governing Body. 

Blaenau, Festiniog, November 7, 1894. 


HAMPSHIRE COUNTY COUNCIL. 


The Technical Education Committee invite applications for the post of 
DIRECTOR of TECHNICAL EDUCATION, the Appointment and the 
Salary attaching thereto being subject to confirmation by the County Council 
at their next quarterly meeting on February 11. It is intended that the 
selected candidate should commence his duties about the middle of January, 
his tenure of office, pending the meeting of the County Council, being pro- 
visional. The Salary proposed by the Technical Education Committee is 
4300, rising to £400 by annual increments of £25. 

A Schedule of the Conditions of the Appointment, and a Form of Applica- 
tion, will be supplied by Mr. VauGHAN Cornish, 13 Southgate Street, 
Winchester, Hants, and applications upon the prescribed form must be re- 
ceived by him not later than December 8, 1894. 

G. A. WEBB, 


Clerk of the County Council. 


WELSH INTERMEDIATE EDUCATION 
ACT, 1889. 
PEMBROKESHIRE COUNTY SCHEME. 


The County Governing Body are prepared to appoint :— 

A Head Master for the County Intermediate School (Dual) at Pembroke 
Dock, at a Salary of £120 per annum, with a Capitation payment of £2 for 
each Boy Scholar in the School. 

Head Master must have taken a Degree in the United Kingdom. 

Copies of the Scheme, giving full particulars, may be obtained from the 
undersigned, price 6d. 

Applications, stating age and qualifications, and accompanied by thirty 
Copies of Applications and Testimonials, must be sent in, addressed to the 
undersigned, not laterthan December ro next, and Applicants are requested 
to state such of the subjects to be taught in the Schools they themselves 


teach. 
WM. DAVIES GEORGE, 
Clerk to the County Governing Body. 


Shire Hall, Haverfordwest, 
November 26, 1894. 


SCIENCE MASTER Required at OWENS 
SCHOOL, Islington, London. Graduate in Science, Honours, or Asso- 
ciate of Royal College of Science preferred. Good experience essential, 
and the Selected Candidate should be able to give satisfactory evidence 
of being a good Lecturer, Teacher, and Demonstrator. Salary, £240. 
pd further particulars and Form of Application, apply to the Heap 

ASTER. 


LONDON PUBLIC DAY SCHOOL.— 
Oxford or Cambridge FIRST or SECOND-CLASS MAN Required, 
next Term, for Chemistry and Elementary General Subjects. £150, 
rising to £200.—SECRETARY, iati of Assi Masters, 


O SCIENTIFIC GENTLEMEN.—A 


YOUNG MAN, aged 24, having some Zoological training, wishes 
Employment in Private Laboratory, or to assist in Collection of Natural 
History Specimens abroad.—Address ‘‘M. A.,” Nature Office, 29 
Bedford Street, London. W.C. 


For Sale ‘“ Nature,’’ Vols. 17 to 49, bound in 
Publisher’s Cloth Cases, and Vol. 50, unbound. All in splendid condi- 
tion.—Offers to ‘* Medicus,”” Nature Office, 29 Bedford Street 
London, W.C. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. TUNZELMANN, B.Sc., M.1.E.E. 
Senior-INstructor—C. CAPITO, M.1.E.E., M.1.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training tor Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, ah em Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hilland the Central Institution. 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description, 
Of the Highest Quality and Finish, at the most Moderate Prices, 
Lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
MeEpAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT ‘TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carpenter, Esq., Prof. Forpes, &c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. Grattan Guinness, Madame 
Apg.ina Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleid p Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6d.; Postage, 3d. List of 

Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
ets Free.—W. C. HUGHES, Speciatist, Brewster House, 82 Mortimer 
Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &c- 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how te 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and teur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, sd. Worth its weight in gold. 
Send for Opini of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goni Cathetometers, O ptical 
Benches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BroS.),. 
56 Crogsland Road, Chalk Farm, N.W. 


Alectricals Pypsical Sustruments 


FOR ALL PURPOSES ISTS FREE 


R.W.PAUL.Maxer. 44,HATTON CARDEN, LONDON.EC 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery. 
Netsukis, China, L »Gongs Shells,and other Curios. 
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Sale by Auction. 


TUESDAY, DECEMBER 11. 
VALUABLE NATURAL HISTORY SPECIMENS. 


MR. J.C. STEVENS will sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
DECEMBER 11, at half-past 12 o'clock precisely, a Collection of 
British Lepidoptera containing varieties, Exotic Lepidoptera, many in 
Papers, some good Birds’ Eggs, Birds’ Skins, Birds in Cases, Shells, 
Minerals, Animal Skins, Heads and Horns, Native Weapons, and 
Curiosities, &c., &c. 


On view the Day prior, 12 till 4, Ser Morning of Sale, and Catalogues 
ad. 


VOL. V. NO. 34. 


NATURAL SCIENCE. 
A Monthly Review of Scientific Progress. 


CONTENTS of DECEMBER Number. 
NOTES AND COMMENTS.—Tue Scots FisHery Boarp— 
ScIENCE AND THE STATE—GEOLOGY IN QuEENSLAND—THE U.S. 
GroLocicaL Survey —A Universat ZooLocicaL Recorp—THE 


Linnean Society’s CATALOGUE—SCIENCE AND MepIcINE— 
AnTiToxins, &c., &ce. 


1—THE HOMES AND MIGRATIONS OF THE EARLIEST 
KNOWN FORMS OF ANIMAL LIFE, AS INDICATED BY 

RECENT RESEARCHES. 
Henry Hicks, M.D., F.R.S. 


I1.—CEPHALOPOD BEGINNINGS. (lllustrated.) 
F. A. Baruer, M.A., F.G.S. 


II1Il.—THE WING OF ARCHZ/OPTERYX. Part II. (With Plate IV. 
and Text-Illustrations.) 
W. P. Pycrart, M.B.O U. 
IV.—PSEUDO-BIOLOGY. 
F. A. BATHER. 


Reviews or “ A MANUAL OF THE GEOLOGY oF INDIA,” WILLEY’s 
** AMPHIOXUS,”” AND OTHER NEw Books. 


Osiruary, News, AND CoRRESPONDENCE.? 
LONDON & NEW YORK: MACMILLAN & CO. 


PRICE ONE SHILLING NET. 
In the United States, Thirty Cents. 


The January Number, which begins a New Volume. will be 
published by RAIT, HENDERSON, & CO., 22 St. Andrew Street, 
London, E.C. Subscriptions, 14s. or 3 dols. 50 cents per Annum, 
Post Free, may be paid to them at any time. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 

Vol. 1 (1892), Price 3s. 6d. Vol. 2(1893), Price 5s. Vol. 3 (1894) will be 

sent in Monthly Parts to any Address for ss. 
Dublin: EASON & SON, Lrp., 40 Lower SackvilleStreet 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 


PHCENIX FIRE OFFICE, 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


EPPS’S 
COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE). 
Athin beverage of full flavour now with many beneficially taking the 
place of tea. Its active principle being a gentle nerve stimulant, supplies 
the needed energy without unduly exciting the system. 


Packets AND Tins By Grocers, LABELLED: 


JAMES EPPS & CO., Ltd., 


R. FRIEDLAENDER AND SOHN, 
Publishers, BERLIN N.W., Carlstrasse II. 


NEW BOOKS. 


IV. 186 Pages, Royal Octavo, with Coloured Frontispiece Photogr. 
Plates, and 2 Maps. Cloth, Price ros. 


4 Dr. A. MARCUSE. 
THE HAWAIIAN ISLANDS. 
{In German.] 


“*One of the most comprehensive and instructive accounts. 


phototype illustrations.” —Scottish Geographical Magazine. 


VII. 643 Pages, Royal Octavo, with 2 Coloured Geolog. Maps (in 8 Sheets 
in Roy. Folio) and 1 Plate of Sections in Folio. Price £2 5s. 


Dr. A. PHILIPPSON. 
THE PELOPONNESUS. 


{In German.] 

“Dr. Philippson is a careful and accomplished geologist, and has been 
remarkably successful.” —Nature. 

“‘The map is the best of the Peloponnesus published, is admirably 

executed, and shows the mountain features at a glance... .”—Scottish 

Geographical Magazine 


Early in 1895 will be published. 
THE INTERNATIONAL ZOOLOGISTS’ 
DIRECTORY. 

List of all living Zoologists, including the Zoological Societies, Publishers 
of Zoological Works, Collectors, Draughtsmen and Painters, Microscopists, 
Dissectors and Preparators, Taxidermists, Dealers, &c. 

Edited by the 
GERMAN ZOOLOGICAL SOCIETY. 


A Volume of about 500 Pages, in Royal Octavo, with more than 8000 
Addresses, and 3 Indexes. Subscription 8s. 


Last Catalogues : 

No. 412. Chemistry I.: Pure Chemistry [History, 
Periodicals, Handbooks, Physical Chemistry]. 50 Pages 
with 2062 Titles of Works, &c. 

No. 413. Chemistry II.: Applied Chemistry [Animal, 
Vegetable, Agricultural Chemistry, Pharmacy, Water and 
Air Analysis, &c.]. 30 Pages with 1188 Titles. 

No. 414. Chemistry III.: Technological Chemistry 
[Explosives, Oils, Colouring Matters, Photography, Paper- 
making, Metallurgy, Sugar Manufacturing, &c.). 30 Pages 
with 1151 Titles. 

No, 415. Geography. 70 Pages with 2122 Titles. 

No. 416. Entomology I.: General Entomology. 
Coleoptera, 63 Pages with 2752 Titles. 

No. 417. Entomology II.: Lepidoptera. 

No. 418. Entomology III.: Hymenop- ¢ / 


tera, &c. 


Our Second-hand Catologues, containing complete Bibliographies, are 
sent gratis and post free on application. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the sets in Stock : 


1. Evolution. 8. The Metamorphoses of Insects. 
2. Cae Objects of the Sea- g. The Beginnings of Life (Pro- 
ore. tozoa, &c.). 
The Contents of the Tow-Net. EL A 
A Dredging Cruise. a0, 
Zoophytes and Jelly-fish. 11. The Fertilisation of Flowers. 


Star-fish and ne Seong 12. The Mechanism of Plants. 
13. The Scenery of Jersey. 


The nunber of Slides in each Series can be varied to suit individual 
requirements. 


Price 1/- each, with reduction for a Quantity. 


Slides to Order at same Price as from Stock ; on Hire at 
2/- per doz. 


Perfect Workmanship Guaranteed, Full Particulars on 
application. 


Homeopathic Chemists, London. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 
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WHITTAKER’S NEW BOOKS 


Illustrated Lists Post Free on Application. 


EDWARD STANFORD'S LIST. 


ust Ready, Large Crown 8vo, Cloth, rss. 


J 
AUSTRALASIA. Vol. II.—Malaysia and 


About 350 pp. Crown 8vo. ros. 6c. 


: | the Pacific Archipelagoes. By F. H. H. GUILLEMARD, M.D., 

Steel Works Analysis. fs By J. O. ARNOLD, Professor of Author of ‘‘ The Cruise of the M/archesa,’’ “ Life of Magellan,” &c. 

Metallurgy, Sheffield Technical School. With 22 Illustrations and With Numerous Maps and Illustrations. (Forming Volume ITI. of the 
Diagrams. re-issue of Stanford's Compendium of Geography and ‘lravel). 


Contents :—The Steel Works. Laboratory and its Appliances. Section 


I. Analysis of Steel and Wrought Iron; II. Analysis of Iron Ores ; III. Recently Published in the same Series.. 


Refractory Materials; 1V. Fuel; V. Sundries. [Shortly. | AUSTRALASIA. ol. I.— Australia and 

| New Zealani. By ALFRED RUSSEL WALLACE, LL.D., D.C.L., 

Electric Transmission of Energy , and its Transfor- F.R.S. With numerous Maps and Illustrations, Large Crown 8vo, Cloth, 
mation, Subdivision, and Distribution. A Practical Handbook. price 15s. 


By GISBERT KAPP. M.Inst.C.E., M.LE.E. With about 160 Now ready, Demy 8vo, Cloth, price 7s. 6d. net, postage sd. 
GISBE\ | Cloth, . 6d. net, 


The work has been brought up to date, both as regards theory and prac- | and Characters of Clouds. By the Rev. W. CLEMENT LEY, 
tice. The book willcontain many illustrations cntidieustieiocsttguune- | M.A, F.R.Met.Soc. With numerous Coloured Plates, and other 
electric machinery made by the best English and Foreign engineers. } Illustrations. 

By Sir D. SALOMONS, Vice-President of the Institution of Electrical | The GREAT ICE AGE, and its relation to 

Engineers, A.I.C.E., M.Amer.I.E.E., M.P.S., F.R.A.S., F.C.S., &c, the Antiquity of Man. By JAMES GEIKIE, D.C.L., LL.D., F.R.S., 
Electric Light Installations. Seventh Edition. Thoroughly Murchison Professor of Geology and Mineralogy in the University of 


. > Edinburgh. Third Edition, much Enlarged. With two new Chapters 
tons With 33 Illustrations. 5s. on the “ Glacial Phenomena of North America,” by Prof. T. C. Cuam- 
capital practical BERLIN. Also 18 Maps and 78 Illustrations. Demy 8vo, Cloth, 2ss. 


best wor on the Subject, — English Mechanic. | STANFORD’S FAMILY ATLAS OF 
| GENERAL GEOGRAPHY. Exhibiting the various Physical and 
Interspersed ne e descriptive matter are practical observations, Political Divisions of the Chief Countries of the World. Fifty Maps 


suggestions, and hints from the author on the use and care of the various 
appliances. As these are based upon actual experience they are of con- with a List of Latitudes and Longitudes. Imperial Folio, Half morocco, 


} 
} Price Five Gui 
siderable value.”—Zlectrical Review. tice Five Guineas. 
Vol. III.—APPLICATION. With 32 Illustrations. 5s. | Fifth Edition, Revised and Enlarge 
| 


STANFORD’S LONDON ATLAS OF 


32 and 21 Sheets of Working Drawings. Crown 8vo. 1os. 6d. 


4 UNIVERSAL GEOGRAPHY. uarto Edition. Containing 43 
Model Engine Construction. With Practical Instructions | Coloured Maps, and an Alphabetical List of about 30,000 Names with 
to Artificers and Amateurs. By J. ALEXANDER. With s9 Illus- | Latitudes and Longitudes, Imperial 4to, Half morocco, Cloth Sides 


ONTENTS :—Part I. Boiler and Engine Details with Tools. Part II. | ~ 

Different Types of Engines ; Stationary, Locomotive, Marine. | STANFORD'S OCTAVO ATLAS OF 
= ee MODERN GEOGRAPHY. Containing 38 Maps, carefully drawn 
Small Crown 8vo. 3s. and beautifully Engraved on Copper Plates ; also an Alphabetical List 


Lens Work for Lens Workers and Amateurs. By of over 30,000 Names, with Latitudes and Longitudes. Handsomely 
H. ORFUORD. With numerous I!lustrations. [Srortly. bound in Half morocco, Gilt Edges, Price 21s. Size, when shut, 74 
———$—_____—_ inches by 12 inches. Second Edition, Revised. 
London: WHITTAKER & CO., Paternoster Square. London : EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 


MR. MURRAY'S NEW WORKS. 


Two Vols. Crown 8vo. 245. 


THE LIFE OF PROFESSOR OWEN: based on his Correspondence, his 


Diaries, and those of his Wife. By his Grandson, the Rev. RICHARD OWEN. With a Chapter by the Right Hon. 
T. H. Huxtey. With Portraits and Illustrations. [Now ready. 


With Portraits and Illustrations. Crown 8vo, 12s. 


THE LIFE AND CORRESPONDENCE OF WILLIAM BUCK- 


LAND, D.D., F.R.S., sometime Dean of Westminster, twice President of the Geological Society, and President of the 
British Association at Oxford in 1832. By his Daughter, Mrs. GORDON. 
** Next to Charles Darwin, Dean Buckland is certainly the most interesting personality in the field of natural science that the 
present century has produced.” —Daily News. 
‘* We commend the book to our readers, alike for its record of an interesting career and its picture of a character as lovable 
as it was original.” —/Vestminster Gazette. 


With Portrait and Illustrations. Crown 8vo. 12s. 


SIR VICTOR BROOKE, Bart., Sportsman and Naturalist: his Diaries 


and Correspondence. With a Chapter on his Researches in Natural History by Sir WILLIAM H. FLower, K.C.B., 
Director of the Natural History Branch of the British Museum. Edited, with a Memoir of his Life, by O. LESLIE 
STEPHEN. 
** The memoir is a delightful one, illustrating the unpretending career of an accomplished and many-sided man, yet abounding 
in incident and variety of sensation.” — 7imes. 


With 92 Maps and Plans. Post 8vo, ros. 


NEW HANDBOOK FOR ROME. Re-arranged under the Editorship of the 


Rev. H. W. PuLLEN. The Classical Archeology by Prof. Ropotro LanciaNi. The Sculpture Galleries described by 
A. S. Murray, LL.D., Keeper of the Greek and Roman Antiquities at the British Museum. The Picture Galleries 
Revised by the Right Hon, Sir A. Henry Layarp, G.C.B., D.C.L. Printed on special thin, light paper. 


Fep. 8vo, 2s. 
HANDBOOK OF ANCIENT ROMAN MARBLES: consisting of a History 


and Description of all Ancient Columns and Surface Marbles still existing in Rome, with a List of the Buildings in which 
they are found. By the Rev. H. W, PULLEN, M.A., Author of ‘‘ The Fight at Dame Europa’s School,” &c. 


JOHN MURRAY, ALBEMARLE STREET. 
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AXAVII 


Verlag von WILHELM ENGELMANN in LEIPZIG. 


Soeben erschienen : 


BAUMHAUER, Dr. H., Die Resultate der Aetz- 
methode in der krystallographischen Forschung, an einer Reihe 
yon krystallisirten Kérpern dargestellt. Mit 21 Textfiguren. Gr. 8. 
Nebst — aoe mit 48 Mikrogrammen auf c2 Tafeln in Lichtdruck. 
Gr. 4. . 16. 


DRIESCH, HANS, Analytische Theorie der organ- 
3 


ischen Entwicklung. Mit 8 Textfiguren. 8. M 


ELSENHANS, Dr. THEODOR, Wesen und Ent- 


stehung des Gewissens. Eine Psychologie der Ethik. Gr.8 M. 7. 


GROTH, P., Physikalische Krystallographie und 
Einleitung in die krystallographische Kenntniss der wichtigeren Sub- 
stanzen. Dyitte vollstindig neubearbeitete Auflage. TI. und II. 
Abtheilung: Physikalische und geometrische Eligenschaften der 
Krystalle, Bogen 1-33 mit Figur 1-575 im Text und 3 Tafeln. Gr. 8. 
Pro complet M, 18. 

Die (Schiuss-) Abtheilung: Krystallberechnung, Apparate und 

Methoden zur Krystalluntersuchung erscheint Anfang 1895. 


HELM, Dr. GEORG, Grundziige der mathematischen 


Chemie. Energetik der chemischen Erscheinungen. Mit 17 Figuren 
im Text. Gr. 8. M. 3. 
Mit 


SCHMIDT, EMIL, Reise nach Siidindien. 
39 Abbildungen im Text. Gr. 8. Geh. M. 8; geb. M. 9 25. 
WETTERHAN, DAVID, Das Verhaltniss der Philo- 
sophie zu der empirischen Wissenschaft von der Natur. Gr. 8. M. 2. 
ZIRKEL, Dr. FERDINAND, Lehrbuch der Petro- 


graphie. Zweite, giinzlich neu verfasste Auflage. Drvi Biinde. 
Gr. 8. Geheftet M. 53; gebunden M 60.50. 

Erster Band. Geh. M. 173 geb. M. 19.50. 

Zweiter Band, Geh. M. 19; geb. M. 21.5u. 

Dritter Band, Geh. M. 17; geb. M. 19.50. 


OSTWALD'S Klassiker der exakten Wissenschaften. 
8. In Leinen gebunden. 
No. 54. 


J. H. LAMBERT, Anmerkungen uni 


Zusiitze zur Entwerfung der Land- und Himmelscharten. (1772.) 
Herausgegeben von A. WANGERIN. Mit 21 Textfiguren. M. 1.60. 


No. 55. LAGRANGE und GAUSS, Abhandlungen 
iiber Kartenprojection. (1779 4. Lg Herausgegeben von A. Wan- 


No. 56. Sir CHARLES BLAGDEN, Die Gesetze der 


Ueberkaltung und Gefrierpunktserniedrigung. Zwei Abhandlungen. 
(1788.) Herausgegeben von A. J. von OETTINGEN. M. —.80. 


No. 57. FAHRENHEIT, REAUMUR, CELSIUS, 


Abhandlungen iiber Thermometrie. (1724, 1730-1733, 1742.) Heraus- 


geste von A. J. von OETTINGEN. Mit 17 Figuren im Text. 
+ 2.42. 


GERIN. Mit 2 Textfiguren. 


No. 58. CARL WILHELM SCHEELE, Chemische | 


Abhandlung von der Luft und dem Feuer. (1777.) Herausgegeben 
von W. OstwaLp. Mits5 Textfiguren. M. 1.80. ~ 


No. 59. OTTO VON GUERICKE’S Neue “ Magde- 


burgische ” Versuche iiber den leeren Raum. (1672.) Aus dem Latei- 


nischen iibersetzt und mit Anmerkungen herausgegeben von FRIEDRICH | 


DANNEMANN. Mit 15 Textfiguren. M. 2.—. 

_Verzeichnisse der bisher erschienenen und ferner erscheinenden 

poe hen stehen Interessenten auf Wunsch GRATIS und FRANKO sur 
erfugung. 


Fcap 8vo, Cloth Gilt, Price 3s. 6. 


PROOF SPIRIT 


ND 


FISCAL HYDROMETRY. 


By BENJAMIN DERHAM, M.D. 


__“* This work is a most valuable addition to the standard works on Spirits 
and Hydrometry, and reduces into simple and compact form the lectures 
which Dr. Derham gave before the Society of Chemical Industry. The book 
is well written, closely and intelligently argued, and should commend itself 
to anyone taking an interest in Hydrometry.”— Zhe Civilian, July 14, 1894. 


JOHN HEYWOOD, Manchester; 2 Amen Corner, London, E.C.; 
22 Paradise Street, Liverpool; 33 Bridge Street, Bristol. 


Just Published, Prtce 10s. 6d. 


THE ELECTRIC CURRENT, HOW 
PRODUCED AND HOW USED. 


By R. MULLINEUX WALMSLEY, D.Sc. (Lond.), 
F.R.S.E., M.Inst.E.E., F.C.S., &c., 


Professor of Electrical Engineering and Applied Physicsin the Heriot-Watt 
College, Edinburgh. 


With NUMEROUS ILLUSTRATIONS, 


“This is an educational work in the best sense of 
the term. . . . Prof. Walmsley has done much in his 
new book to clear away the mysterious cloud which 
still hangs round this great modern agent.’—Daily 
Chronicle. 


CASSELL & COMPANY, Ltp., Ludgate Hill, London. 
IMPORTANT WORKS ON SALE. 
BERTRAND.—Calcul Différentiel. Half calf. 1864. 
CHASLES.—Traité de Géométrie Supérieure. Half calf. 


852. 128. 
CLAUSIU S. — Mechanische Wirmetheorie. Half calf. 
864-7. 125. 
DURER.—Geometria. Half calf. 1532. 36s. 
MOIGNO.—Répertoire d'Optique moderne. 4 vols. Half 


If. 1847. 
POUILLET.—Elements de Physique expérimentale et de 
Météorologie. 6th edition. With Plates. 3 vols. Half calf. 1853. 
12s. 
SOMERVILLE.—Mechanism of the Heavens. Half 


morocco. 1831. 18s. 
PLAYFAIR, JOHN.—Works. 4 vols. Calf gilt. 1$22. 
12s. 


MACMILLAN & BOWES, CAMBRIDGE. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 


Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 


Address all communications: 
‘‘Instrument Company, Cambridge.” 


DAYENPORT’S 


NEW SMALL SEMI-AUTOMATIC ELECTRIC 


LAMP. 


FOCUS SIMPLE 
KEEPING. CERTAIN. 
COOL. WILL FIT 

ORDINARY 
LANTERNS. 


One-f. urth actual size, 


DESCRIPTIVE LIST 
POST PREF 


PRICE £42 «a=. 


J. H. STEWARD, 


406 STRAND, W.C. 457 WEST STRAND. W.C, 7 GRACECHURCH ST., E.°., Lonoon. 
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LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price rs. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; pas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists et 


WARD J. BLES, Director. 
The Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s, 
New Price List of Minerals, Rocks, and Stratigraphicai Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free. 
ATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 


Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12, | 


Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA. 
LAND. Price ros. 6d. 


For MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY'S MUSEUM & STORES 


‘OR 
WELLAUTHENTICATED SPECIMENS, 
| The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 
| Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
| Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London, 


NEW CATALOGUES AND PRICE LISTS, POST FREE, 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
| 88 CHARLOTTE ST., FITZROY SQUARE, LONDON, 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


NOTICE.—Advertisements and business letters for 
NaTurE should be addressed to the Publishers; 
Editorial communications to the Editor. The tele- 


| graphic address of NATURE is “ PHUSIS” LONDON. 


SUBSCRIPTIONS TO “ NATURE.” 


To ALL PLACES ABROAD :— 
Half-yearly . ee ee eee o15 6 
CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column ......-.- 
Per Line after 
One Eighth Page, or Quarter Column . 


° 

o 
ooo aw af 


Quarter Page, or Halfa Column . . . I 15 
Half a Page, ora Column... . . 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


“OPTIMUS ” SAFETY SATURATOR. 


FREDERICK E. IVES, oF CoLour PHoTocRaPHy Fame, in a recent address :—‘‘ In my 
opinion the best of these inside-lantern Saturators yet produced is that of Perken, Son 


. - . It will not become unduly heated in the lantern, as 
some of the others might, and is a model of compactness and convenience. 


and Rayment, of London. 


so much of it that I have adopted it for my own use.” 


says: ‘‘ The light certainly surprised us . 


N, SON & RAYMENT, 


“OPTIMUS” 100 CANDLE-POWER LAMP FOR PROJECTION LANTERN, 1898-4. 


Price, Three Wicks 2 in. wide, with Chimney 
Mr. THOMAS BOLAS, in “‘ Photographic Work,” 
. . the bright- 
ness—and, above all, the whiteness of the disc recalling 
a limelight, while that smell of paraffin which, in 
greater or less intensity, seems the inevitable accom- 
paniment of the oil lantern, could not be noticed by us.” 


99 HATTON CARDEN, 
& 141 OXFORD ST., 


I think 


TO OXYGEN CYLINDER =m 


... complete 25/~ each. 


NATURE, November 30, 1893.—‘‘ Lanternists 


will be glad to learn that Perken, Son and Rayment 
have introduced a new oil lamp, possessing three 
times the candle-power of those hitherto used for 
lantern projection. For small audiences the lamp will 
suit a lecturer’s purpose quite as well as the limelight 


LONDON. “OPTIMUS.” 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF CHEMISTRY. 


A TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Vol, I. The Non-Metallic Ele- 
ments. New Edition. Completely revised by Sir H. E. 
Roscok, assisted by Drs. H. G. COLMAN and A. HARDEN, 
With 374 Illustrations and a Portrait of Dalton engraved 
by C. H. JEENs. 8vo. 21s. Vol. II. Part I. Metals, 18s. 
Vol. II. Part If. Metals, 18s. Vol. III. Organic Che- 
mistry. 
III. and V., 18s. each. 


INORGANIC CHEMISTRY for BE- 


GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosePH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S. Sixth Edition, thoroughly 
Revised. Feap. 8vo, 4s. 6d. 


The RISE and DEVELOPMENT of 
ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S., late Professor of Organic 
Chemistry in the Owens College, Manchester, Victoria 
University. Revised Edition. Edited by ARTHUR 
SMITHELLS, B.Sc. Crown 8vo. 55. net. 


ESSAYS in HISTORICAL CHE- 
MISTRY. By T. E. THORPE, F.R.S., Professor 
of Chemistry in the Royal College of Science, South 
Kensington, London. Crown 8vo, 8s. 6d. net. 


HISTORY of CHEMISTRY from the 


EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph.D. Translated by GEORGE 
McGowan, Ph.D. 8vo, 14s. net. 


EXPERIMENTAL PROOFS of CHE- 


MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 
University College, London. Second Edition. Pot 8vo, 


2s. 6d. 
CHEMICAL THEORY for’ BE- 
GINNERS. By LEONARD DOBBIN, Ph.D., and 


JAMES WALKER, Ph.D., D.Sc. Pot 8vo, 2s. 6d. 


OUTLINES of GENERAL CHE- 


MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, tos. net. 


A TEXT-BOOK 


CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 


INORGANIC CHEMISTRY. By the 


same. Crown 8vo, 6s. 6d. 


ORGANIC CHEMISTRY. 


same. Crown 8vo, 6s. 6d. 


The ELEMENTS of CHEMISTRY. 


By thesame. New Edition. Fcap. 8vo, 2s. 6d. 


By the 


Parts I., II., IV., and VI., 21s. each. Parts | 


of INORGANIC. 


A 


PRACTICAL INORGANIC CHE- 


MISTRY. By FRANCIS JONES, F.R.S.E. Feap. 8vo, 
2s. 


PRACTICAL ORGANIC CHEMIS- 


TRY. By J. B. COHEN, Ph.D. Feap. 8vo, 2s. 6d. 
LESSONS IN ORGANIC CHEMIS- 


TRY. Part I., Elementary. By G. S. TURPIN, M.A., 
D. ri Principal of the Technical School, Huddersfield. 
2s. 


MANUAL OF MICROCHEMI- 


CAL ANALYSIS. By Prof. H. BEHRENS. With an 
Introductory Chapter by Prof, J. W. Jupp, F.R.S. 6s. 


SERIES of CHEMICAL PROB- 


LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New Edition. Revised by W. TATE. Fcap. 8vo, 2s. 


CHEMICAL ARITHMETIC. With 
1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised. Fcap. 8vo, 4s. 6d. 


The ELEMENTS of THERMAL 
CHEMISTRY. By M. M. PATTISON MUIR, M.A., 
F.R. — assisted by D. M. WILSON. With a Plate. 8vo, 
12s. 6d. 


A TEXT-BOOK of the PHYSIOLOGI- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. Vol. II. The 
Physiological Chemistry of Digestion. With two Chromo- 
Lithographic Charts by SPILLON and WILKINSON, 
18s. (Vol. I. 8vo, 18s.) 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster’s ‘‘ Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S., University Lecturer in Physiology 
in the University of Cambridge ; Fellow of Caius College. 
8vo, Cloth, 7s. 6d. 


PRIMERof AGRICULTURAL 
CHEMISTRY: or, the FOOD OF PLANTS. By A. 
P. LAURIE, M.A., Fellow of King’s College, Cambridge, 
adviser in Technical Education to the Bedfordshire County 
Council. Pot 8vo, Is. 


BLOWPIPE ANALYSIS. By J. Lan- 
DAUER. Authorised Translation by J. TAYLOR, of 
Owens College, Manchester. New and thoroughly Re- 
vised Edition. Globe 8vo, 45. 6d. 


A 


8vo, 


| METHODS of GAS ANALYSIS. By 


Dr. WALTHER HEMPEL. Translated by Dr. L. M. 
DENNIS. Crown 8vo, 75. 6d. 


THE CHEMISTRY of PHOTO- 
GRAPHY. By RAPHAEL MELDOLA, F.R.S., 
Professor of Chemistry, Technical College, Finsbury. 
Crown 8vo, 6s. (Nature Series. 


MACMILLAN AND CO., LONDON. 
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SOCIETY FOR PROMOTING 


THE DAWN OF CIVILIZATION. 


(EGYPT AND CHALDZA.) 


By Prof. MASPERO. 
With Map and over 470 Illustrations. 


Edited by the Rev. Prof. Sayce. 
Demy 4to (approximately), Cloth Bevelled Boards, 245. 


Translated by M. L. McCLUuRE. 


[ This, it may be safely said, is the most important work which has appeared in this country on the early history 


of Egypt and Chaldza. 


The results of recent archeological research in the valleys of the Nile and Euphrates have 
been marshalled in historical perspective in this magnum opus b 


one of the greatest authorities of our time. It 


covers the history of Egypt down to the XIV. Dynasty, and that of Chaldza during the first Empire, and, although 
the points of connection with Bible history are not chronological, they are essentially illustrative of the Sacred 


Narrative. Prof. Sayce adds a Preface. 


ART PICTURES from the OLD TESTA- 
MENT: Sunday Readings for the Young. A Series of 90 Illustrations 
from Original Drawings by Sir F LEIGHTON, Bart., P.R.A., Sir E. 
BURNE-JONES, Bart., E. J. POYNTER, R.A., G. F. WATTS, 
R.A., E. ARMYTAGE, R.A., F. MADOX BROWN, S. SOLOMON, 
HOLMAN HUNT, &c., &c. With Letterpress Descriptions by 
ALEY FOX. Small 4to, Cloth Boards, 6s. 


ATTILA AND HIS CONQUERORS. By 
Mrs, RUNDLE CHARLES, Author of ‘*The Chronicles of the 
Schinberg-Cotta Family.”’ Crown 8vo, Cloth Boards, 3s. 6d. 


ECCE ANCILLA DOMINI. Mary, the 
Mother of Our Lord. By Mrs. RUNDLE CHARLES, Author of 
**The Chronicles of the Schinberg-Cotta Family.” Small Post 8vo, 
Printed in Red and Black, Cloth Boards, 2s. 

Re- 


VERSES. By Christina G. Rossetti. 
printed from ‘‘ Called to be Saints,” ‘‘ Time Flies,” and ‘The Face of 
the Deep.” Small Post 8vo. Printed in red and black on hand-made 
paper, Cloth Boards, 3s. 6¢.; Limp Roan, 5s,; Levantine, 6s. 6d. ; 
Limp German Calf, 7s. ; Limp Morocco, 7s. 6d. 


THE FACE OF THE DEEP. A Devo- 
tional Commentary on the A lypse. By CHRISTINA G. 
* of ‘* Time Flies,’” &. Demy 8vo, Cloth Boards, 
7s. 6a. 


EDIBLE & POISONOUS MUSHROOMS: 
What to Eat, and What to Avoid. By M. C. COOKE, M.A., LL.D. 
With 18 Coloured Plates illustrating 48 Species. Crown 8vo, Cloth 
Boards, 3s. 6d. 


ROMANCE OF LOW LIFE AMONGST 
PLANTS: Facts and Phenomena of Cryptogamic Vegetation. By 
M. C. COOKE, M.A., LL.D., A.L.S. With numerous Woodcuts. 
Cloth Boards, 4s. 


SIMPLE EXPERIMENTS for SCIENCE 


TEACHING. With numerous Diagrams, including 200 Experiments 
fuliy illustrating the Elementary Physics and Chemistry Division in the 
Evening School Continuation Code. By J. A. BOWER. Crown 8vo, 
Cloth Boards, 2s. od. 


HOW TO MAKE COMMON THINGS. 
For Boys. By JOHN A. BOWER, Author of ‘Science Applied to 
Work,” &c. Copiously Illustrated. Crown 8vo, Cloth Boards, 3s. 6d. 


MANUALS OF HEALTH. Notes on the 


Ventilation and Warming of Houses, Churches, Schools, and other | 


Buildings. By Prof. E. H. JACOB. Fcap. 8vo, Cloth, rs. 


NATURE AND HER SERVANTS. By 
THEODORE WOOD, F.E.S., Author of ‘‘Our Insect Allies,’’ &c. 
Large Post 8vo, with numerous Woodcuts, Cloth Boards, ss. 


PICTORIAL ARCHITECTURE OF 
FRANCE. By the Rev. H. H. BISHOP, M.A. 
Engravings. Oblong 4to, Cloth Boards, 7s. 6d. 

RELIGION IN JAPAN: SHINTOISM, 


BUDDHISM, and CHRISTIANITY. By the Rev. G. A. COB- 
BOLD. Post 8vo, Cloth Boards, Price 2s. 6d. 
With 


CHINA. By Prof. R. K. C. Douglas. 
Map. New and Revised Edition. Crown 8vo, Cloth Boards, ss. 
“*A concise, unbiassed. and remarkably readable account of China, com- 
piled for the benefit of readers of every degree." —Saturday Review. 


RUSSIA: PAST and PRESENT. Adapted 


from the German of Lankenau and Ogtnitz. By Mrs. CHESTER. 
With Map and several Woodcuts. Post 8vo, Cloth Boards, 5s. 


With numerous 


THE ROMANCE OF SCIENCE. 


OUR SECRET FRIENDS AND FOES. 
By PERCY FARADAY FRANKLAND, Ph D., B.Sc. (London), 
F.R.S. Second Edition, Revised and Enlarged. Post 8vo, Cloth 
Boards, 3s. 
‘It is a book which every Clergyman, every Magistrate, every Guardian 
of the Poor, every Governor of a School ought to possess and master.”— 
The Guardian, October 3. 


COLOUR. By Captain Abney, F.R.S. With 
numerous Diagrams. Post 8vo, Cloth Boards, 2s. 6d. ee 
With nu- 


COAL. By Prof. R. Meldola. 
merous Diagrams. Post 8vo Cloth Boards, 2s. 6d. 
DISEASES OF PLANTS. By Prof. 
WARD. With numerous Ilustrations. Post Cloth 
TIME AND TIDE: A ROMANCE OF 
THE MOON. Second Edition, Revised. By Sir ROBERT S. 


BALL, LL.D., F.R.S., Royal Astronomer of Ireland. Illustrated, 
Post 8voe, Cloth Boards, 2s. 6d. 
By 


THE STORY OF A TINDER-BOX. 
With 


the late CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S. 
numerous Illustrations. Post 8vo, Cloth Boards, 2s. 

THE BIRTH AND GROWTH OF 
WORLDS. A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, 
Cloth Boards, rs. 

SOAP BUBBLES, AND THE FORCES 
WHICH MOULD THEM. Being a Course of Three Lectures de- 
livered at the London Institution, in December 1889 and og 4 1290, 

fore a Juvenile Audience. By C. V. BOYS, A.R.S.M., F.R.S. 
With numerous Diagrams. Post 8vo, Cloth Boards, 2s. €d. 


SPINNING TOPS. The Operatives’ Lec- 


ture of the British Association Meeting at Leeds, September 1890. By 
Prof. J. PERRY, M.E., D.Sc., F.R.S. With numerous Diagrains. 
Post 8vo, Cloth Boards, 2s. 6d. 

By the 


THE MAKING OF FLOWERS. 
With 


Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., F.G.S. 
several Illustrations. Post 8vo, Cloth Boards, 2s. 6d. 


EARLY BRITAIN, 


NORMAN BRITAIN. By the Rev. W. 
Fcap. 8vo, Cloth Boards, 2s. 6d. 


HUNT. 
ROMAN BRITAIN. 


the Rev. Pre- 

bendary SCARTH, Rector of Wrington, Somerset. Fcap. 8vo, with 
Maps. Cloth Boards, as. 6d. 

CELTIC BRITAIN. By Prof Rhys. 


Fcap. 8vo, with Two Maps, Cloth Boards, 3s. : 
** Much instruction will be found ina small compass.”’—Dazly Chronicle. 
POST-NORMAN BRITAIN. Foreign In- 
fluences upon the History of England from the Accession of Henry III. 
to the Revolution of 1688. By HENRY G.HEWLETT. Fecap. 8vo, 
Cloth Boards, 3s. 


THE DAWN OF EUROPEAN LITERATURE. 


FRENCH LITERATURE. By the late 
GUSTAVE MASSON, B.A., Assistant Master and Librarian of 
Harrow School. Fcap. 8vo, Cloth Boards, 2s. 6d. 

ANGLO-SAXON LITERATURE. By the 
Rev. Prof. EARLE. Fcap. 8vo, Cloth Boards, 2s. 6d. 

SLAVONIC LITERATURE. By W.R. 
MORFILL, M.A. Fcap. 8vo, Cloth Boards, 2s. 6d. 

“ His book will supply an admirable introduction to a systematic study of 

Slavonc literature.’’—Scotsman. 

Others in preparation, 


London: NORTHUMBERLAND AVENUE, W.C.; 43 QUEEN VICTORIA ST., E.C. Brighton: 135 NORTH ST. 


Printed by Ricuarp CLay AND Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, November 29, 1894. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
* Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1310, VoL. 


THU RSDAY, DECEMBER 6 “1894. 


E SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


NEW LANTERN SLIDES 


JUST 


Glass Manufacture 67 Slides 
Creatures of other Days 
Igneous Rocks : — 
Wasps and their Nests 
Tin and Copper Mining __... 
English History (Gardiner) ... 
English History (Green) _... 
Hygiene (Knight’s Series) ... — a 
Bacteriology 
Southern California ... 
Deir-el-Bahari.. 
Life and Duties of the Citizen ... 120 


The above Slides are strictly copyright, and are all published by 
NEWTON & Co. 
Scientific Fnstrument Makers, 
38 FLEET STREET, LONDON. 


Complete Lantern and Slide Cataleg G stamps, 


BECK’S MICROSCOPES. 


No. 25A.—THIS MODEL, with | 
I-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, | 

10s. 


No. 258. —THIS MODEL, with 
§-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 

£7 5s. 


| 
| 
| 
| 
| 
DETAILED LIsT FREE. | 
| 
| 


No. 298. _The addition of Abbe 
Condenser to 258 with Iris 
Diaphragm and Focussing 
and Swinging Adjustments, 

STAND No. 25. £8 15s. 
FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, E.C. 


| PRICE SIXPENCE. 


NOW READY. THIRD EDITION. 
With a Special Chapter on the Rain-Band Spectroscope. 


HOW TO WORK WITH 
THE SPECTROSCOPE. 


A MANDAL OF PRACTICAL MANIPULATION WITH 
SPECTROSCOPES OF ALL KINDS, 


Including Direct-Vision Spectroscopes, Rain-Band Spectros 

scopes, Chemical Spectroscopes, Solar Spectroscepes, Star 

Spectroscopes, Automatic Spectroscopes, Micro-Spectroscopes, 
Bessemer Spectroscopes, and accessory Apparatus, 


With Twenty Engravings and Diagrams. 
By JOHN BROWNING, F.R.A.S., F.R.M.S., 


he. 


JOHN BROWNING, 
63 STRAND, LONDON; W.C. 


Sent Post FRr=. SLVENPENCE 
CHRISTMAS PRESEN«S 
TRAVELLERS SCIENTIFIC COMPANION. 


HECRETT: & ZAMBRA. 


Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 

PRICE £4 10s. to £7 10s. 

“Speciai” Illustrated Price List of Instruments suitable for 
P. ‘R sen E free bv Post to all parts of the World. 
NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 

38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, SYDENHAM. 
Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London\’ 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 
SALTERS’ COMPANY'S RESEARCH FELLOWSHIPS. 


The Court of the Salters’ Company having placed at the disposal of the 
City and Guilds of London Institute a grant of £150 year for founding one 
or more Fellowships for the encouragement of Higher Research in Chemistry 
in its Relation to Manufactures, the Executive Committee of the Institute 
are prepared to receive Applications from Candidates for Appointment. 

Candidates must be British-born subjects. 

Preference will be given to Students of the Institute who have completed a 
full three years’ Course of Instruction in the Chemical Department of the 
Central Technical College, but other Candidates duly qualified in the 
Methods of Chemical Research in its Relation to Manufactures, are also 
eligible without restriction as to age or place of previous study. 

A copy of the Scheme, giving particulars of tenure, &c., under which the 
Fellowships will be awarded, may be had on application. 

JOHN WATNEY, Honorary Secretary. 

City and Guilds of London Institute, 

Gresham College, Basinghall Street, E.C. 


WELSH INTERMEDIATE EDUCATION 
ACT, 1889. 
PEMBROKESHIRE COUNTY SCHEME. 


The County Governing Body are prepared to appoint :— 

A Head Master for the County Intermediate School (Dual) at Pembroke 
Dock, at a Salary of £120 per annum, with a Capitation payment of £2 for 
each Boy Scholar in the School. 

A Head Master must have takena Degree in the United Kingdom. 

Copies of the Scheme, giving full particulars, may be obtained from the 
undersigned, price 6. 

Applications, stating age and qualifications, and accompanied by thirty 
Copies of Applications and Testimonials, must be sent in, addressed to the 
undersigned, not laterthan Decemter ro next, and Applicants are requested 
to state such of the subjects to be taught in the Schools they themselves 


teach. 
WM. DAVIES GEORGE, 
Clerk to the County Governing Body. 
Shire Hall, Haverfordwest, 
November 26, 1394. 


PHYSIOLOGICAL AND TECHNOLOGICAL 
LABORATORY FOR THE FERMENTATIONS. 
COPENHAGEN (30 Frydendalsve)). 


Director: ALFRED JORGENSEN, 


Author of ** Micros-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for Advanced Students, in | 
the Physiology and Technology of Fermentations, with particular regard to | 
Hansen's System for the Analysis and Pure Cultivation of Yeast. | 

The Laboratory possesses a numerous collection of Culture-Yeast Species, | 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction:—Alfred Jorgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 
jal ger wo 1893; French Edition (Paris, 1894); Third German Edition 

erlin, 1892). 

E. Chr. Hansen: *‘ Untersuchungen aus der Praxis der Garungsindustrie”” 
(Reitrage zur Lebensgeschichte der Mikroorganismen). published by R. 
Oidenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). 

Further particulars on application to Direcror. 


FACULTY OF SCIENCE, 


A Course of Practical Lessons in Psycho-Physiology on the Special Senses 
and Central Nervous System will be given in the Physiological Laboratory 
during the Easter Term, on TUESDAYS and THURSDAYS, from 2 to 
4p-m., commencing on TUESDAY, JANUARY 15. The Course will be 
conducted by Mr. L. E. HILL, M.B., Assistant Professor of Physiology, 
to whom the names of those who purpose attending the Course should be 
sent in. 

Fee £4 45. 

J. M. HORSBURGH, M.A, Secretary. 


QUEEN’S COLLEGES, IRELAND. 


_ The PROFESSORSHIP of NATURAL PHILOSOPHY in the 
Queen’s College Cork, being about to become Vacant, Candidates for that 
Office are requested to forward their Testimonials to the UNvER-SEcCRE- 
TA Dublin 


Castle, on or before December 21, 1394, in order that the 
ve may be submitted to his Excellency the Lord-Lieutenant 
Dublin Castle, November 30, 1894. 


To LECTURERS and OTHERS.—DIA- 


GRAMS of alikinds designed to illustrate Lectures, Original Papers. 


&c. Estimates given.—** X. Y.,"" 19a Harefield Road, Brockley, S.E. 


MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. The 
correctness of the designations is warranted. On demand ¢7ial consignments 
will be sent. 


Attention is drawn to our Manufactories for preparing 
CRYSTAL MODELS, THIN SECTIONS, 
PLASTER CASTS, 


Answering to all claims of Science with regard to execution and designation, 
My different Catalogues: 


I, Mineralogy. II. Palzontology and General Geology (I!lustrated). 
III. Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, and 
Petrographical Apparatus and Utensils. 


Will be supplied Gratis on Application. 


Dr. KRANTZ, 
Rhenish Mineral Office, Bonn on the Rhine. 


ESTABLISHED +833. 


FOR SALE—A Valuable Collection of 


so Electric Clocks of various kinds. These Clocks are so connected by 
means of isolated conductors that each can be made to move separ- 
ately. The apparatus for providing the electric current consists of 30 
elements of Leclanch¢ and 5 elements of Calland. Many Diagrams and 
detailed descriptions (in Dutch) willl give the requisite explanations. 
The entire Set is on view in one of the Rooms ofthe H. B. School, at The 
Hague. For full particulars apply to Dr. Ep. Everts, 79 Stationsweg, 
The Hague (Holland). 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China. Lacquer, Gongs Shells, and other Curios. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Beaches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. / ices moderate. 

W. WILSON (formerly Foreman at Messrs, ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


Alectricale, Physical Dustruments 


R.W.PAUL.Maxer. 44,HATTON GARDEN. LONDON.EC 


BREAKFAST—SUPPER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 
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Sale by Auction. THE ZOOLOGIST. 
ae A MONTHLY MAGAZINE OF NATURAL HISTORY, 
TUESDAY NEXT. Chird Series, Edited by J. E. Hartina, F.L.S., F.Z.S., Member of the 


British Ornithologists’ Union, contains— 
VALUABLE NATURAL HISTORY SPECIMENS, Original Articles by well-known naturalists in every branch of zoology; 


j j | habits of animals; arrival and departure of migratory birds ; occurrence of 

MR. J: C. STEVENS will sell by Auction, | care birds; distribution and migration of British fresh- water fish: new or 
at his Great Rooms, 38 King Street, a Goohes. on TUESDAY, vare marine fish; local aquaria; British reptiles; British land and fresh- 
DECEMBER 11, at half-past 12_o¢ TE * ay yr a Collection of | water mollusca, with remarks on the haunts and habits of the species; and 
British Lepidoptera, containing varieties,JExotic Lepidoptera, many in | other matters of general interest to those who delight in natural history. 
Papers, some good Birds’ Eggs, Birds’ Skins, Birds = Samm Shells, | Reportsof the Linnean, Zoological, and Entomological Societies. Reviews 
Minerals, Animal Skins, Heads and Horns, Native Weapons, and | of uatural history books. Occasional translations from foreign zoological 


Curiosities, &c., &e. journals of important and interesting articles in various branches of Zoology. 
On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues There are occasional woodcuts. 
had. SIMPKIN, MARSHALL, & CO., Lrp., Stationers’ Hail Court, E.C. 


FILMAX NALDA 


HAND CAMERA. HAND CAMERA. 


m Fully protected at Home and Abroad. 
Undoubtedly the best specially prepared film-carrying Camera. 


A good Magazine Camera, able to carry at least 
84 Films. 
No possibility of exposing any film twice. 


The only Camera that 


CARRIES FILMS OF ANY MAKE 


Withest special cutting or other manipelation, so that it can Specially suitable for Amateurs, as the Camera can be sent to 


bo anywhere, or us or to any of our Agents to the exposed films and to 
Such a Camera has been described as the coming Camera, | recharg: 


Price £8 8s. Price, complete with pe of 40 Films, £7 7s. 


SOLE MAKERS, 
THE FILMAX CAMERA MANUFACTURING COMPANY, Narrow Wine St., BRISTOL. 


Enquire without loss of time of your nearest Photographic Dealer, who has full particulars of this new Camera. 


“OPTIMUS” SAFETY SATURATOR. 


FREDERICK £. IVES, OF Cotour PHoTocrapHy Fame, §AlD in a recent address :—‘‘In my 
opinion the best of these inside-lantern Saturators yet produced is that of Perken, Son 
and Ra§ment, of London. . . . It will not become unduly heated in the lantern, as 
some of the others might, and is a model of compactness and convenience. I think 
so much of it that I have adopted it for my own use.” 


TO OxYcen CYLINDER 


“OPTIMUS” 100 CANDLE-POWER LAMP FOR PROJECTION LANTERN, 1893-4. 


Price, Three Wicks 2 in. wide, with Chimney . complete 25 /~ each. 

Mr. THOMAS BOLAS, in “‘ Photographic Work,” NAT URE, November 30, 1893.—‘‘ Lanternists 
says: ‘* The light certainly surprised us... the bright- will be glad to learn that Perken, Son and Rayment 
ness—and, above all, the whiteness of the disc recalling | have introduced a new oil lamp, possessing three 
a limelight, while that smell of paraffin which, in times the candle-power of those hitherto used for 
greater or less intensity, seems the inevitable accom- | lantern projection. For small audiences the lamp will 
paniment of the oil lantern, could not be noticed by us.” suit a lecturer’s purpose quite as well as thelimelight ” 


PERKEN, SON & RAYMENT, LONDON. OPTIMUS.” 


HARVEY AND PEAE, 


SOLE MAKERS OF 


THE AERIAL~-GRAPHOSCOPE 


(BRUCE’S PATENT), 


For showing Lantern Pictures in space WITHOUT A SCREEN. 


PROJECTION POLARISCOPES, with large Nicol Prisms. 
WIMSHURST MACHINES, Sc. 


CHEAP SCHOOL APPARATUS. 
56 CHARING CROSS ROAD, LONDON, W.C. 
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DRAPER’S INK (DICHROIG) 


When this Ink is used writing 
becomes a pleasure, 


BEST 
BLACK 
INK 
KNOWN ts., & 2s. each. 


Can be obtained in London,through Messrs. BarcLay & Sons, Farringdon 
Street; W. Epwarps, Old Change: Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecretTartes—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


May be had from all Stationers. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR'S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, rs. 6d. 
Address all communications: 


‘*Instrument Company, Cambridge. 


annem ical Instrument Manufacturer to H.M. Government, Council 
f India, Science and Art Department. Admiralty, &c. 
and Surveying Instruments 
of every description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 


Post Free. 


W. F. S. obtain 
Excellence of Cons 
MepaAt inthe Intern 
Work. Silver Medal, Ar 


Address :—GREAT TURNSTILE HOLBORN, ICNDON, W.C. 


the Great Exh ibition of 1862 for 
d the only Gotp 
for Mathematical 


SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LantCarpenter, Esq., Prof. Forses,&c. Minia- 
ture Triple Lantern constructed for B. J. MaALpeN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRATTAN Guinness, Madame 
Apgeutna Parti, &c. Pacent Science Lanterns. The Universal 

4-inch Conden ‘ ick Lamp, Portrait Combination front Lenses, 


e. Lecture Sets. Novelties. The Lantern 

eanenn. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 182 choice Engravings, 6¢.; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2¢. Pamph- 
lets Free.—W. C. HUGHES, Sprgctatisrt, Brewster House, 82 Mortimer 
Road. Kingsland. N. 


To SCIENTISTS and LANTERNISTS, &c- 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in ‘all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how te 
use Oil, Limelight, Dissolving, Electric, Opaque, Microsco ic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. Mavpen says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, sd. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House. Mortimer Road, Kingsland, North London. 


6, 1804 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited ty J. BRETLAND FARMER, M.A. 

With the Co-operation of an Editorial Committee. 


Contents of DECE MBER Numier. 
ON THE ARTIFICIAL OF MARINE 
FISHES. By W.E. McIn 
MOLECULAR Ww FIGHT. “Or LIQUIDS. By Joun 


THE ORIGIN OF THE VASCULAR PLANTS. By D. H. Cayp. 
BELL, Ph.D., Professor of Botany in Leland Stanford University, 
California. 

RECENT RESEARCHES IN THERMAL METAMORPHISy 
(Part II.). By Atrrep Harker, M.A., Fellow of St. John’s Colleg 
Cambridge. 

CONTINUOUS CURRENT DYNAMOS (Part Il.). By C. 
Hawkins, M.A. 

ON THE Mi YRPHOLOGICAL VALUE OF by ATTRAC TION. 
SPHERE (Part II... By J. E. S. A.R 

KEW THERMOMETERS—A CORRECTION. By H. Grirrirus, 


M.A. 
APPENDIX.—CHEMICAL LITERATURE FOR OCTOBER 1894. 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free 
Vot I., in Handsome Cloth Boards, over 500 pp. Now Ready, Price 16s. 


London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


Now Ready. Free on Application. 


(No. 251). A Catalogue of Books on 
General Literature, Astronomy, Classics, Economics (in. 
cluding Banking), Electricity and Magnetism, Eton, 
Mathematics, Theology, Recent Purchases, &c. 28 pp 
containing 602 items. 

see ing a Set of the Encyclopedia Britannica; Quarterly Fournal y 
epical Science; Lord Napier’s Rabdologiw, 1617; Large Paper 
eo “of Newton’ s Principia, in folio; Cambridge Philosophical Society's 

Transactions; Proceedings of the Royal Society ; ‘Taylor's Scientii 

Memoirs, complete; Newtoni Opera, 5 Vols. ; Proc eedinzs of London 


Mathematical Society ; Account of the ‘Operations of the Great Trigono 
metrical Survey of India; &c., &c. 


MACMILLAN & BOWES, Cambridge. 


OUT-DOOR WORLD SERIES. 
New Volume, Just Published. Crown 8vo, ros. 6¢. net. 


BUTTERFLIES AND MOTHS 
BRITISH). 
By W. FURNEAUX, F.R.G.S. 
Author of The Out-Door World, or Young Collector's Han1book.” 
12 Cotovrep Pirates aNpD 241 IN THE TEXT 
London: LONGMANS, GREEN, & CO. 


DAYVYENPORT’S 


NEW SMALL SEMI-AUTOMATIC ELECTRIC 


ARC LAMP. 


FOCUS 
KEEPING. CERTAIN. 
COOL. WILL FIT 
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LANTERNS. 
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Patexst. PRICE LA 


J. H. STEWARD, 


406 STRAND, WC. 457 WEST STRAND. W.C. 7 CRACECHURCH ST., E.C-. 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, DecemBer 6, 

Rovat SoctrTY, at 4.30.—Experimental Researches on Vegetable Assimila- 
tion and Respiration. No 1. On a New Method for Investigating the 
Carbonic Acid Exchanges of Plants. No.2: On the Paths of Gaseous 
Exchange between Aerial Leaves and the Atmosphere: F. F. Blackman. 

Society OF ARTS, at 4.30.—Roman and British Indian Systems of 
Government: Hon. W. Lee-Warner, C.S.1. 

LINNEAN Society, at 8.—A New Revision of Dipterocarpez, with Lantern 
Slides : Sir D. Brandis, F.R.S.—On the Spinning Glands in Phrynus : 
M-. H. M. Bernard. 

CHEMICAL SoctetTy, at 8.—The Use of the Globe in the Study of Crystal- 
lography: J. Y. Buchanan, F.R.S.—Latent Heat of Fusion: Mr. H. 
Crompton.—New Method of Preparing Dihydroxytartaric Acid: Mr. H. 
J]. H. Fenton.—Essential Oil of Hops: Mr. A. C. Chapman. 

Lonpon INsTITUTION, at 6.—The Fauna of Rivers and Lakes: Prof. 
Sydney Hickson. 

Camera Crus, at 8.15.—Some Studies in Emotional Expression: Sir J. 
Crichton-Browne, F.R.S. 

FRIDAY, DECEMBER 7. 

InsTiITUTION, at 5.—General Monthly Meeting. 

GeoLocists’ ASSOCIATION. at 8.—Note on Megalosaurian Teeth, dis- 
covered by Mr. J. Alstone in the Portlandian of Aylesbury: Mr. A. Smith 
Woodward.—On the Geology of the St. Gothard Pass: Mr. H. W. 
Monckton, 

Royat CoLLeces OF PHysiciaANs AND ScurRGEONS (Victoria Embankment), 
at 5.—The Diagnosis and Anti-toxic Treatment of Diphtheria: Dr. G 


Sims Woodhead. 
SATURDAY, DEcEMBER &. 
Rovat Botanic SOcIETY, at 3.45. 


SUNDAY, DeEcEMBER 9. 
Sunpay Lecrure Society (St. George’s Hall, Langham Place), at 4.—The 
Buried Cities of Campania: E. Neville-Rolfe 


MONDAY, Decemser to. 
Lonpon INsTITUTION, at 5.—Electric Engines: Prof. S. P. Thompson, 
F.R.S. 


Rovat GEOGRAPHICAL SOcIETY, at 8.30.—To Kolguef Island and back: 
Aubyn Trevor-Battye. 
Society or Arrs, at 8.—Modern Developments in Explosives: Prof. 


Vivian B. Lewes. 
TUESDAY, DecEMBER 11. 
Ins cituTion oF CiviL ENGINEERS, at 8.—Colliery Surface-Works: Edw. 


B Wain. 
WEDNESDAY, DECEMBER 12. 
Society or Arts, at 8.—Manufacture of Salt: Thomas Ward. 


THURSDAY, DecEMBER 13. 

Rovat Society, at 4. 30. 

MAT¥EMATICAL Society, at 8.—On Maxwell’s Law of Partition of 
Energy: |. H. Bryan.—The Spherical Catenary: Prof. Greenhill, 
F.R.S.—On certain Non-elliptic g-Series: Prof. L. J. Rogers.—On a 
Class of Groups defined by Congruences (2nd paper): Prof. W. Burnside, 
F.R.S.—On the Integration of a certain Differential Equation: A. E. 
Daniels.—Transformation of Elliptic Functions: Prof. Greenhill, F.R.S. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Annual General Meeting. 
—Electrical Steep Grade Traction in Europe: Dr. C. S. Du Riche 
Preller.—Notes on Electric Tramways in the United States and Canada : 
H. D. Wilkinson.—Electric Traction, with special reference to the In- 
stallation of Elevated Conductors: R. W. Blackwell and Philip Dawson. 


FRIDAY, DecemBer 14, 

Rovat ASTRONOMICAL Society, at 8. 

Puysicat Society, at 5.—Siudeats’ Apparatus for determining the 
Mechanical Equivalent of Heat: W. E. Ayrton and H. C. Haycraft.— 
Tests of Glow-Lamps, and the Measuring Instruments employed: W. E. 
Ayrton and E. Medley. 

Epipemio.ocicat Sociery (11 Chandos Street, Cavendish Square, W.), 
Paper by Dr. Klein. 

INsTITUTION OF CiviL. ENGINEERS, at 8.—Some Experiments on the Heat- 
Losses to the Cylinder Walls of a Steam-Engine: S. Henry Barraclough 
and Lionel S. Marks. 


For MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY’S MUSEUM & STORES 


WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London. 


NEW CATALOGUES AND PRICE LiSTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


LIVING SPECIMENS 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus. 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists wee 

DWARD J. BLES, Director. 
The Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s, 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free 
CaTALoGuEs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12, 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA.- 
LAND. Price ros. 6d. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE zs “ PHUSIS” LONDON. 


SUBSCRIPTIONS TO NATURE.” 


@ 
Yearly .. 1 8 o 
Half-yearly 6 

To ALL PLACES ABROAD :— 
CHARGES FOR ADVERTISEMENTS. 

a 
Three Linesin Column ....... 0 2 6 
One Eighth Page, or Quarter Column. 0 18 6 
Quarter Page, or Half a Column . © 
Half a Page, ora Column .... . 
Money Orders payable to MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


SIRISAAC NEWTON’S PRINCIPIA. LESSONS in ELEMENTARY PRAC- 
Reprinted for Lord KELVIN, P.R.S., and HUGH | 


BLACKBURN, M.A. 4to. 31s. 6d. 


NEWTON’S PRINCIPIA. 
I. If. III. With Notes and Illustrations. Also a Collec- 
tion of Problems principally intended as Examples of 
Newton’s Methods. By PERCIVAL FROST, D.Sc., 
F.R.S., Fellow and Mathematical Lecturer, King’s 
College, Cambridge. 8vo, 12s, 


An ESSAY on the GENESIS, CON- 


TENTS, and HISTORY of NEWTON’S “PRIN- 


. | 
Sections | 


CIPIA.” By WALTER W. ROUSE BALL, Fellow and | 


Assistant Tutor of Trinity College, Cambridge. Crown 


8vo. 6s. net. 


UTILITY of QUATERNIONS in 
PHYSICS. By ALEXANDER McAULAY, M.A., 
Lecturer in Mathematics and Physics in the University of 
Tasmania. 8vo. 55. net. 


An ELEMENTARY TREATISE on 
THEORETICAL MECHANICS. By Professor ALEX- 
ANDER ZIWET, Assistant Professor of Mathematics in 
the University of Michigan. Part I. KINEMATICS. 
ParT II, Introduction to DYNAMICS; STATICS. 
8vo. 8s. 6d. net each part. 


PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 
Professor of Experimental Physics, Cambridge. Crown 
8vo. 75. 6d. 


A TREATISE on the MOTION of 
VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. THOMSON, F.R.S. 8vo. 6s. 


The ELEMENTS of GRAPHIC STA- 
TICS. A Text-book for Students of Engineering. By 
L. M. HOSKINS, Professor of Pure and Applied Mathe- 
matics in the Leland Stanford Junior University, formerly 
Professor of Mechanics in the University of Wisconsin. 
8vo. 10s. net. 


A TREATISE on HYDROSTATICS. 
By ALFRED GEORGE GREENHILL, F.R.S., Pro- 
fessor of Mathematics in the Artillery College, Woolwich. 
Crown 8vo. 7s. 6d. 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A., Lec- 
turer on Physics in the School of Medicine, Edinburgh. 
Second Edition, Medium 8vo. 21s. 


PHYSICS: Advanced Course. By Geo. 
F. BARKER, Professor of Physics in the University of 
Pennsylvania, With a Magnetic Map of the United States. 
8vo. 215. 


TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., and W. W. HALDANE GEE, Demon- 
monstrator and Assistant Lecturer in Physics, the Owens 
College. Vol. I. General Physical Processes. Crown 
8vo. 6s. Vol. II. Electricity and Magnetism. Crown 
8vo. 7s. 6d. 


LECTURES on some RECENT AD- 
VANCES in PHYSICAL SCIENCE. By P.G. TAIT, 
M.A., Sec.R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. Third Edition. Crown 8vo. 9s. 


HEAT. By Prof. P. G. Tarr. 
8vo. 6s. 


Crown 


|The THEORY of HEAT. By Tuomas 


PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 17s. net. 


BURNETT LECTURES—OnLIGHT. 


In Three Courses. Delivered at Aberdeen in November 
1883, December 1884, and November 1885. By Sir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellow 
of Pembroke Cellege, and Lucasian Professor of Mathe- 
matics in the University of Cambridge. Second Edition. 
Crown 8vo. 7s. 6d. [Mature Series. 


APPLICATIONS of DYMAMICS | SAVES. Being Rescerches 


on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HERTZ, late Professor 
of Physics in the University of Bonn. Authorised transla 
tion by D. E. Jones, B.Sc. With Preface by Lord 
KELVIN, P.R.S. Illustrated. 8vo. Ios. net. 


PAPERS on ELECTROSTATICS and 


MAGNETISM. By Lord KELVIN, P.R.S. Second 
Edition, 8vo, 18s. 
MODERN VIEWS of ELECTRI- 


CITY. By OLIVER J. LODGE, D.Sc, LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6d. [Mature Series. 


The THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM. By ANDREW GRAY, M.A., 
F.R.S.E., Professor of Physics in the University College of 
North Wales. In two Vols. Crown 8vo. Vol. L, 
12s. 6d. ; Vol. II., in 2 parts, 25s. 


ABSOLUTE MEASUREMENTS in 
ELECTRICITY and MAGNETISM. By Prof. AN- 
DREW GRAY. Second Edition. Fceap.8vo. 55. 6d. 


A TEXT-BOOK on ELECTRO-MAG- 
NETISM and the CONSTRUCTION of DYNAMOS. 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. 8vo. 
Qs. net. 
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GEOGRAPHY AND TRAVEL. 


GEOGRAPHY. By Sir GEORGE GROVE, 
D.C.L. With Maps and Diagrams, Pot 8vo. Is. 


LECTURES on GEOGRAPHY. By Lieut.- 
General R. STRACHEY, R.E., C.S.I. Crown 8vo. 
45. 6d. 


A MANUAL of ANCIENT GEOGRAPHY. 


Authorised Translation from the German of HEINRICH 
KrePert. Crown 8vo. 


CLASSICAL GEOGRAPHY. 
TOZER, M.A. Pot 8vo. ts. 


A CLASS-BOOK of GEOGRAPHY. By C. | 


B. CLARKE, F.L.S., F.G.S., late Fellow of (Queen’s 
College, Cambridge. Feap. 8vo. 35. Sewed. 25. 6d. 


A SHORT GEOGRAPHY of the BRITISH 


ISLANDS. By JOHN RICHARD GREEN, M.A,, | 
LL.D., and ALICE STOPFORD GREEN, With Maps. | 


Feap. 8vo. 35. 6d. 


MACMILLAN’S GEOGRAPHICAL SERIES. 


Edited by Sir ARCHIBALD GEIKIE, F.R.S. 


Director. General of the Geological Survey of the United Kingdom. | 


The TEACHING of GEOGRAPHY. A Prac- 
tical Hand-book for the Use of Teachers, By Sir A. 
GEIKIE, F.R.S. Globe 8vo. 2s, 


An ELEMENTARY CLASS-BOOK of 
GENERAL GEOGRAPHY. By HUGH ROBERT 
MILL, D.Se., F.R.S.E. With Illustrations. Crown 
8vo. 35. 6d. 


GEOGRAPHY of EUROPE. By James 
SIME, M.A, With Illustrations. Globe 8vo. 2s. 


GEOGRAPHY of the BRITISH ISLES, | 


By Sir ARCHIBALD GEIKIE, F.R.S. Pot 8vo. 15. 


An ELEMENTARY GEOGRAPHY of the 
BRITISH COLONIES. By G. M. DAWSON and A. 
SUTHERLAND. Globe 8vo, 3s. 


An ELEMENTARY GEOGRAPHY of 
INDIA, BURMA, and CEYLON. By H. F. Bran- 
FORD, F.R.S. With Illustrations. Globe 8vo. 2s. 6d. 


MAPS and MAP DRAWING. By W. A. 
ELDERTON. Pot 8vo. ts. 


The ELEMENTARY SCHOOL ATLAS. 


With 24 Maps in Colours, specially designed to illustrate 


all Elementary Text-Books of Geography. By JOHN 


BARTHOLOMEW, F.R.G.S. 4to. Is. 


By H. F. | 


| 
| 
| Map. Crown 8vo. 9s. 
| 


A RAMBLE ROUND the WORLD, 1871. 
By Baron de HUBNER. Translated by Lady HERBERT. 
Second Edition. Crown 8vo. 6s, 


The VOYAGE of the VEGA round ASIA 
and EUROPE, By A. E. NORDENSKIOLD. Trans- 
| lated by ALEXANDER LESLIE. With five Steel Portraits, 
numerous Maps, and Illustrations. In two Vols. Medium 
| 8vo. 45s. Cheap Edition. Crown 8vo. 6s. 


JOURNAL of a TOUR in MAROCCO and 
| the GREAT ATLAS. By SIR JOSEPH DALTON 
| HOOKER, K.C.S.I., F.R.S., and JOHN BALL, 
F.R.S. With an Appendix, including a Sketch of 
| Geology of Marocco, by GEORGE Maw, F.L.S., F.G.S. 
With Plates and Map. 8vo. 21s. 
| 


ISMAILIA. A Narrative of the Expedition 
to Central Africa for the Suppression of the Slave Trade, 
Organised by Ismail, Khedive of Egypt. By Sir SAMUEL 

| W. BAKER, F.R.S., F.R.G.S. With Maps, Portraits, 

and Illustraticns by ZWECKER and DURAND. Crown 8vo. 
6s. 


The ALBERT N’YANZA, GREAT BASIN 
} of the NILE, and EXPLORATIONS of the NILE 
SOURCES. By Sir S..W. BAKER. With Maps, 
Illustrations, and Portraits. Crown 8vo. 6s. 


|The NILE TRIBUTARIES of ABYSSINIA, 
and the SWORD HUNTERS of the HAMRAN 
ARABS. By Sir S. W. BAKER. Crown 8vo. 6s. 


NARRATIVE of a YEAR’S JOURNEY 
through CENTRAL and EASTERN ARABIA (1862- 
1863). By W. G. PALGRAVE, Fourth Edition. 
Crown 8vo. 6s. 


ULYSSES: or, Scenes and Studies in Many 
Lands. By W. G. PALGRAVE, 8vo. 125. 6d. 


TRAVELS in INDIA. By JEAN BAPTISTE 
TAVERNIER, Baron of Aubonne. Translated from the 
original French Edition of 1676, with a Biographical 
Sketch of the Author, Notes, Appendices, &c., by V. 
BALL, F.R.S. With Illustrations and Maps. In two 
Vols. Medium 8vo. 42s. 


' WANDERINGS in SOUTH AMERICA, the 
NORTH-EAST of the UNITED STATES, and the 
ANTILLES, in the Years 1812, 1816, 1820, and 1824. 
By CHARLES WATERTON, New Edition. Edited 
by the Rev. J.G. Woop. With roo Illustrations, Crown 
Svo. 6s. People’s Edition. Medium 4to. Sewed. 6d. 


AMONG the SELKIRK GLACIERS. Being 
the Account of a Rough Survey of the Rocky Mountain 
Regions of British Columbia. By WILLIAM SPOTS- 
WOOD GREEN, M.A., F.R.G.S. Crown 8vo. 75. 6’. 


TRANSCAUCASIA and ARARAT. Being 
Notes of a Vacation Tour in the Autumn of 1876. By the 
Right Hon. JAMES BRYCE, M.P. With Coloured 


RAMBLES and STUDIES in GREECE. 
With Illustrations. New Edition. By Rev. J. P. 
MAHAFFY,D.D. Witha Map. Crown 8vo, 10s. 6:/. 
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‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—-WORDSWORTH. 
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[PRICE SIXPENCE. 


Registered as a Newspaper at the General’ Post Office.] 


{All Rights are Reserved. 


NEWTON'S ELECTRIC LANTERNS. 


The ELECTRIC SCIENCE LANTERNS ow in use at 

The Royal Society. University College, London. 
The Royal Institution of Great Savoy College, Liverpool. 

Britain. he Govt. Electrical Engineering 
The Royal Dublin Society. College, Chatham 
The Chemical Society. The Govt. School of 
The University of Oxford. Science, Toronto. 
The University of Cambridge. The Royal College of Science, 
The University of Dublin. South Kensington. 
The University of Glasgow. The Durham College of Science. 
The University of Ghent. Santa Clara College, 
The University of California. The Goldsmith’s Co.’s Institute. 
The University of Wisconsin. The Norrkoping Technical School. 
McGill University. The New Schools of Science and 
St. Louis University. Art, Maidstone, 
Leland Stanford Jr. University. &e., &c. 

Have been recently made for them by 


NEWTON & CO. 


Manufacturing Opticians to the Queen and the Government, 


3 FLEET STREET, LONDON. 


Illustrated Catalogue of Electric Lanterns, Projection Apparatus, and 
Slides, 4 Stamps. 


Practical 


NEWTON’S PATENT TRIPLE ROTATING ELECTRIC | 
LANTERN. 


The Author of *‘ Optical Projection” 


says of this Lantern:—‘‘The most | 


complete, convenient, and pow erful instrument for scientific demonstration | 


with which I am acquainted.” 
The author of ‘* The Book of the Lantern” Saysi— 


—‘*The most complete 
and perfect projection apparatus ever devised.” 


NOW READY. EDITION. 


CHEMICAL HANDICRAFT. 


A CLASSIFIED AND DESCRIPTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of 
Class Experiments, for every Process of Chemical Research 
and for Chemical Testing in the Arts. Accompanied by copious 
Notes, explanatory of the construction and use of the Apparatus. 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 


This Edition has been entirely rewritten up to date, and is 
illustrated by many hundreds of new Engravings specially 
prepared from Photographs of the Apparatus. 

The prices have been thoroughly revised, and the book forms the 
MOST COMPLETE and CHEAPEST CATALOGUE 
of MODERN APPARATUS and REAGENTS extant. 


JOHN J. GRIFFIN & SONS, - 


22 GARRICK STREET, LONDON, W.C. 


NALDER 
BROS. & CO. 


(F. H. NALDER, 
Cc. W.S. CRAWLEY, 
A. SOAMES,) 


16 RED LION ST. 
CLERKENWELL, LONDON. 


MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


we 


Catalogues Post Free on 
application. 
TeLerHone No. 6770. 


Telegraph Address, 
London.” 


CHRISTMAS PRESENTS| 
TRAVELLER'S SCIENTIFIC COMPANION. 


* Secohm, 


FS 


NECRETT! & ZAMBRA. 


Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 


PRICE £4 10s. to £7 10s. 
Special” Illustrated Price List_of Instruments suitable for 


*RE free by Post to all parts of MI Wo: B 
NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 

38 HOLBORN VIADUCT, E.C. 
awe. CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, SYDENHAM. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS BEFORE EASTER, 
1895. 


Lectvre Hovr, 3 o’Crock, P.M. 


CHRISTMAS LECTURES. 


Pror. J. A. Frewine, M.A, D.Sc., F.R.S., 14.2./., Professor of Elec- 
trical Engineering in University College, London. Six Lectures (adapted 
toa Juvenile Auditory) on ** The Work of an Electric Current.” On De- 
cember 27 (Thursday). December 29, 13.4; January 1, 3, 5,38, 1895. One 
Guinea the Course; Caildren under 16, Half-a-Guinea. 


Proressor CHarces Stewart, M.R.C.S., F.L.S., Fullerian Professor 
of Physiology, R.I. Twelve Lectures on **The Internal Framework of 
Plants and Animals.” On Tuesdays, January 15, 22. 29; February 5, 12, 
19, 26; March s, 12, 19,25; April 2 One Guinea the Course. 


Wiittram’ Samvet Esq., M.A., Hon. Fellow of Peterhouse, 
Cambridge. Four Lectures on ‘** [he English Humourists of the Nine- 
teenth Century.” Oa Thursdays, January 17, 24, 31; February 7. Half- 
a-Guinea. 


L. Fretcuer, Esq., M.A., F.R.S., Keeper of Minerals at the British 
Museun. Thre+ Lectures on Meteorites.” On Thursdays, February r4, 
a1, 25. Half-a-Guinea. 


Samvet Rawson Garptner, Esq., M.A., LL.D. Three Lectures on 
“Three Periods of Seventeenth Century History ”’:—(1) The Monarchy ; 
(2) The Commonwealth ; (3) The Restoration. On Thursdays, March 7, 
14, Half-a-Guinea. 


E. B. Tytor, Esq., D.C.L., LL.D., F.R.S. Two Lectures on ‘‘ Ani- 
mism,"’ asshown in the Religions of the Lower Races. On Thursdays, 
March 26; April 4. Half-a-Guinea. 


Lewis F. Day, Esq. Three Lectures on “Stained Glass Windows and 
Painted Glass” (from the point of view of Art and Craftsmanship). On 
Saturdays, January 19, 26; February 2. Half-a-Guinea. 


A. C. Mackenzie, Esq., Mus. Doc., Principal of the Royal Academy of 
Music. Three Lectures on ‘* Music” (with Musical Illustrations. On 
Saturdays, February 5, 16, 23. Half-a-Guinea. 


The Right Hon. Lord Ravreicu, M.A.. D.C.L., LL.D., F.R.S., 
M.R&.1., Professor of Natural Philosophy, R.I. Six Lectures on “ Light”’ 
or “Sound.” On Saturdays, March 2, 9, 16, 23, 30; AprilS. One Guinea. 


Subscription (to Non-Members) to all Courses of Lectures (extending from 
Christmas to Midsummer), Two Guineas. Tickets issued daily at the In- 
stitution, or sent by post on receipt of Cheque or Post-Office Order. 


Members may purchase not less than Three Single Lecture Tickets, avail- 
ble for any Lecture, for Half-a-Guinea. 


The Friday Evening Meetings will begin on January 13 at 9 p.m., when 
Prof. Dewar will give a Discourse on ‘* Phosphorescence and Photographic 
s ’ nperature of Boiling Liquid Air.” Succeeding Discourses 
will probably be given by Sir Cours Scott-Moncrierr, Mr. Hexry 


Invinc, Dr. G. Stas Mr. T. Dent, Prof. A. | 


Scxuster, Rev. Canon AINGER, Prof. A. W. Rtcxer, Prof. Roverts- 
Avcstex, Sir Wemyss Prof. H. E. Armstrone, the Right Hon. 
Lord Kay.eicr, and other gentlemen. To these Meetings Members and 
their Friends only are admitted. 


Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
lectures, to the Friday Evening Meetings, and to the Library und Reading 
Rooms ; and r Families are admitted to the Lectures at a reduced charge. 
Payment: First Year. Ten Guineas; afterwards, Five Guineas a Year, ora 
composition of Sixty Guineas. 


BOROUGH OF DERBY. 
MUNICIPAL TECHNICAL COLLEGE 


vote his whole time to the Duties of his Ovfice. 
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H. F. GADSBY, Town Clerk. 
fice, Town Hall, Derby, 


mber 6, 1294. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAn, 
EARL’S COURT, S.W. 


Principat—G. W. TUNZELMANN, B.Sc., M.I.E.E, 
Senior-Instaucror—C. CAPITO, M.I.E.E., M.I.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Worksh Pp 
with Machine Tools, Pattern Shop, &c. 


The College provides a Training tor Electrical, Mechanical, Civil, an. 
Mining Engineers, for Science Students in Mathematics, Physics, Che 
nistry, Biology, Geology, and Mineralogy, and Preliminary Training tor 
Students entering Cooper’s Hilland the Central Institution. 


The COUNCIL of the FEDERATED IN. 
STITUTES of BREWING is desirous of appointing an EDITOR to 
edit and arrange its Monthly Transactions, Applicants must possess 
a knowledge of Chemistry and a Technical knowledge of Brewing, and 
also be acquainted with French and German. Salar} (to commence 
with) £150. All Applications (with copy Testimonials) to be sent to 
the Hon. Secretary, Dr. Pymar, 2 Brick Court, Tempie, before 
January 1, 1895. 


LARGE AND UNIQUE COLLECTION OF — 
FOSSILS FOR SALE. 


Consisting of 25,000 characteristic and Rare Specimens, carefully named 
and arranged from the Highest Formations to the Lowest (especially valu- 
able for any Town requiring a Geological Museum), belonging to the Rev. 
P. B. Bropie, M.A, F.G.S., Rowington Vicarage, Warwick. 


Clectricals, Phpsical Dustruments 


FOR ALL PURPOSES 


R.W.PAUL.Maxer. 44,HATTON CARDEN, LONDON-EC 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N. W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 


ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free 
CATALOGUES GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mine:. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently collected specimens of the following and other Irish Rocks 


| suitable for Museums and private purchasers, can now be provided :— 


Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tricy- 
mite, “ardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock, 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. rand! 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHO NA 
LAND. Price ros. 6d. 
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MACMILLAN AND CO’S BOOKS 


FOR 


STUDEN'TS OF ECONOMICS. 


DICTIONARY of POLITICAL ECONOMY. 
Edited by R. H. INGLIS PALGRAVE, F.R.S. Vol. I. | 
(A—E). Medium 8vo. 21s. net. 


PRINCIPLES of ECONOMICS. By ALFRED 
MARSHALL, M.A., Professor of Political Economy in 
the University of Cambridge. Two Vols. Vol. I. Second 
Edition. 8vo. 12s, 6d, net. 


ELEMENTS of the ECONOMICS of IN- | 


DUSTRY. Being the first volume of ‘‘Elements of 
Economics.” By Prof. A. MARSHALL. Crown 8vo. | 
35. 6d. | 


The PRINCIPLES of POLITICAL ECO- 


NOMY. By HENRY SIDGWICK, Knightbridge | 
Professor of Moral Philosophy in the University of | 
Cambridg>. Second Edition. 8vo. 16s. 


MALTHUS and his WORK. 
BONAR, M.A., Balliol College, Oxford. 8vo. 


By the late Prof. W. STANLEY JEVONS, LL.D., 
F.RS. 


By JAMES 
12s, 6d. 


The THEORY of POLITICAL ECONOMY 
Third Edition. 8vo. 10s. 6d. 


POLITICAL ECONOMY. Pot 8vo. Is. 


[Science Primers. 


The STATE in RELATION to LABOUR: | 


New Edition. Crown 8vo. 2s. 6d. 
[English Citizen Series. 
INVESTIGATIONS in CURRENCY and | 


FINANCE. Illustrated by Twenty Diagrams. Edited 
with an Introduction by Prof. H. S. FOXWELL. §8vo. 
215. 


By the late Prof. HENRY FAWCETT. 
MANUAL of POLITICAL ECONOMY. 


Seventh Edition. Crown 8vo. 12s. 


| 
An EXPLANATORY DIGEST of Prof. 
FAWCETT’S ‘‘MANUAL of POLITICAL ECO. | 
NOMY.” ByC. A. WATERS, B.A. Crown 8vo, 2s. 


FREE TRADE and PROTECTION. An 


inquiry into the causes which have retarded the general | 
adoption of Free Trade since its introduction into England. 
Third Edition. Crown 8vo. 35. 6d. 


POLITICAL ECONOMY for BEGINNERS. | 
By MILLICENT GARRETT FAWCETT. Seventh 
Edition. Feap. 8vo. 2s. 6d. 


By the late Prof. J. E. CAIRNES, LL.D. 


Some LEADING PRINCIPLES of POLI- | 
TICAL ECONOMY NEWLY EXPOUNDED. 8vo. | 
145. 


The CHARACTER and LOGICAL METHOD | 
of POLITICAL ECONOMY. 
Edition. Crown 8vo. 6s. 


Second and enlarged | 


INTRODUCTION to the STUDY of POLI- 
TICAL ECONOMY. By LUIGI COSSA, Professor in 
the Royal University of Pavia. Revised by the Author 
and translated from the Italian by Louis Dyer, M.A., 
Balliol College. Crown 8vo. 8s. 6d. net. 


The ALPHABET of ECONOMIC SCIENCE. 
By PHILIP H. WICKSTEED. Part I. Elements of 
the Theory of Value or Worth. With Diagrams. Globe 
8vo. 25. 6d. 


The JOINT STANDARD: a Plain Exposition 
of Monetary Principles and of the Monetary Controversy. 
By ELIJAH HELM. Crown 8vo. 3s. 62. net. 


EIGHT HOURS for WORK. By JoHN Rag, 


M.A., Author of ‘‘ Contemporary Socialism.” Crown 8vo, 
45. 6d. net. 


The DISTRIBUTION of WEALTH. By 
JOHN R. COMMONS, Professor of Economics and 
Social Science, Indiana University. S8vo. 7s. net. 


PROFIT SHARING between EMPLOYER 
ani EMPLOYEE. A Study in the Evolution of the 
Wages System. By NICHOLAS PAINE GILMAN. 
Crown 8vo. 75. 6d. 

By Prof. FRANCIS A. WALKER, Ph.D. 


POLITICAL ECONOMY. 8vo. 12s. 6d. 


A brief TEXT-BOOK of POLITICAL 
ECONOMY. Crown 8vo. 6s. 6d. 


FIRST LESSONS in POLITICAL ECO- 
NOMY. Crown 8vo. 5s. 


The WAGES QUESTION. A Treatise on 
Wages and the Wages Class. 8vo. 8s, 6d. net. 
MONEY. §8vo. 8s. 6d. net. 


MONEY in its RELATIONS to TRADE and 
INDUSTRY. Crown 8vo. 7s. 62. 


LAND and its RENT. Feap. 8vo. 35. 6d. 


By Prof. EUGENE V. BOHM-BAWERK. 
CAPITAL and INTEREST. A Critical 


History of Economical Theory. Translated witha Preface 
and Analysis by WILLIAM SMART, LL.D., Lecturer 
on Political Economy in the University of Glasgow. S8vo. 
12s. net. 


The POSITIVE THEORY of CAPITAL. 
Translated with a Preface and Analysis by Dr. WILLIAM 
SMmaRT. 8vo, 12s. net. 


NATURAL VALUE. By FRIEDRICH VON 


WIESER, Professor in the German University of Prague. 
Edited, with a Preface and Analysis, by Dr. WILLIAM 
SMART. The Translation by CHRISTIAN A, MALLOCH. 
Svo. 10s, net. 


An INTRODUCTION to the THEORY of 
VALUE, on the lines of Menger, Wieser, and Bohm- 
Bawerk. By Dr. WILLIAM SMART. Crown S8vo. 
35. net. 


MACMILLAN AND CO., LONDON. 
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Now Ready. Free on Application. 


(No. 251). A Catalogue of Books on 


General Literature, Astronomy, Classics, Economics (in- 
cluding Banking), Electricity and Magnetism, Eton, 
Mathematics, Theology, Recent Purchases, &c. 28 pp. 
containing 602 items. 


Containing a Set of the Encyclopzdia Britannica; Quarterly ¥ournal of 
Microscopical Science; Lord Napier’s Rabdologiew, 161t7; Large Paper 
Copy of Newton's Principia, odio; Cambridge Philosophical Society’s 
Transactions; Proceedings of the Royal Society; ‘Taylor’s Scientific 
Memoirs, complete; Newtoni Opera, 5 Vols. ; Proceedings of London 
Mathematical Society; Account of the Operations of the Great Trigono- 
metrical Survey of India; &c., &c. 


MACMILLAN & BOWES, Cambridge. 


Demy 8vo, Paper, 1s. 


ELLIPTICAL ORBITS: 


THEIR DISTINCTIVE MECHANICAL 
a CHARACTERISTICS AND POSSIBLE ORIGIN. 
7 By HENRY LARKIN, 
Author of “* Carlyle and the Open Secret of His Life.’” 
With Original Diagrams. 
Loxpon: T FISHER UNWIN, Paternoster Souvare, E.C 


THE FORCE OF THE FUTURE—AERIAL NAVIGATION.—The 
October Number of the New Quarterly, ‘‘A JOURNAL OF 
MODERN THOUGHT AND DISCOVERY,” is “full of good 
things,” says the Anglo-American Times. “ Prof. Lascelles-Scott’s 
paper reviews in a lucid and masterly manner ‘ Keely and \his Dis- 
coveries.’. . . Fact upon fact is proved up to the hilt.” 


London: GAY & BIRD, 5 Chandos Street, W.C. 


Now Ready, Crown 8vo, 2s. 


THE DYNAMICS OF LIFE: an Address 
delivered before the Manchester Medical Society on October 3, 1894 
by W. R. Gowers, M.D., F.R.S. 


London: J. & A. CHURCHILL, 11 New Burlington Street. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


‘‘Instrument Company, Cambridge.”’ 


DAYVYENPORT’S 


NEW SMALL SEMI-AUTOMATIC ELECTRIC 


ARC LAMP. 


FOCUS 
KEEPING. CERTAIN. 


COOL. 


One-fourth actual size, 


as. 
J. H. STEWARD, 


46 STRAND, W.C. 457 WEST STRAND, W.C. 7 GRACECHURCH ST., E.C-, LonooN. : 
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BOOKS OF AUTHORITY. 


1 Vol., Super Royal 8vo, with 89 Plates, giving 1780 Figures of our Nati 
Plants, carefully Coloured by Hand. eatin 
Three Guineas. 


BRITISH WILD FLOWERS. _ Illustrated 
by Sowersy. Described by Jonson. 
4 Vols., Demy 8vo, 564 beautiful Woodcuts. 
Four Pounds. 
YARRELL’S BRITISH BIRDS. Fourth 


Edition, Revised. The first two Volumes by Prof. NEWTON, M.A, 
we ee = the two concluding Volumes by HOWARD SAUNDERS, 
~L.S., 
1 Vol., Crown 4to, with Coloured Plans, Plates, and Woodcuts, 
Twenty-five Shillings. 


THE BOOK OF DUCK DECOYS; their 
Construction, Management, and History. By Sir RALPH PAYNE- 
GALLWEY, Bart. 

1 Vol., Demy 8vo, with a Map and 174 Illustrations from Sketches by the 
Authors, and Photographs. 
One Guinea. 


WILD SPAIN. Records of more than Twenty 
Years’ Sport, Natural History, and Exploration of the Iberian Penin- 
sula. By ABEL CHAPMAN, Author of “ Bird Life of the Borders,” 
and WALTER J. BUCK, of Jerez de la Frontera. 

(A limited number of Copies on Large Paper, Two Guineas.) 
1 Vol., Demy Svo, with Superior Woodcut Illustrations of Fowling, Birds, 
oats, Guns, &c. 
One Guinea. 


THE FOWLER IN IRELAND, ; or, Notes on 
the Haunts and Habits of Wild Fowl and Sea-Fowl, with Instructions 
in the Art of Shooting and Capturing them. By Sir RALPH PAYNE- 
GALLWEY, Bart. 

t Vol., Demy 8vo, with 367 fine Sytem of all British Species, and Three 

aps. 
One Guinea. 


AN ILLUSTRATED MANUAL OF 
BRITISH BIRDS. By HOWARD SAUNDERS, F.L.S., &e. 


GURNEY & JACKSON, 1 PATERNOSTER Row, 


(Mr. Van Voorst’s Successors.) 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 


Edited ty J. BRETLAND FARMER, M.A. 
With the: Co-operation of an Editorial Committee. 


Contents of DECEMBER Number. 
ON THE ARTIFICIAL HATCHING OF MARINE FOOD. 


FISHES. By W. E. McInrosu. 
= MOLECULAR WEIGHT OF LIQUIDS. By Jon Suietps, 


THE ORIGIN OF THE VASCULAR PLANTS. By D. H. Camp- 
oat Ph.D., Professor of Botany in Leland Stanford University, 
allfornta. 
RECENT RESEARCHES IN THERMAL METAMORPHISM 
(Part II.). By Atrrep Harker, M.A., Fellow of St. John’s College 


ambridge. 
CONTINUOUS CURRENT DYNAMOS (Part II.). By C. C, 
AWKINS, M.A. 
ON THE MORPHOLOGICAL VALUE OF THE ATTRACTION- 
SPHERE (Part II.). By J. E. S. Moors, A.R.C.S. 
THERMOMETERS—A CORRECTION. By E. H. Grirritus, 

APPENDIX.—CHEMICAL LITERATURE FOR OCTOBER 1894. 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vox I., in, Handsome Cloth Boards, over 500 pp. Now Ready, Price 16s. 
London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


OUT-DOOR WORLD SERIES. 
New Volume, Just Published. Crown 8vo, 10s. 6d. net. 


BUTTERFLIES AND MOTHS 
(BRITISH). 
By W. FURNEAUX, F.R.G.S. 


Author of ‘‘ The Out-Door World, or Young Collector's Handbook.” 
WITH 12 Cotovrep PLATES AND 241 ILLUSTRATIONS IN THE TEXT. 


London: LONGMANS, GREEN, & CO. 
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DIARY OF SOCIETIES. 


LONDON, 


THURSDAY, DECEMBER 13. 

Rovat Society, at 4.30.—On the Photographic Spectrum of y Cassiopeiz : 

or Lockyer, F.R.S.—On the Yield Point of Iron and Steel, and the 

sffect of Repeated Straining and Annealing: Prof. W. C. Unwin, 
F.R.S.—Preliminary Note on Embryonic Fission in Lichenopora: S. F. 
Harmer.—The Influence of the Force of Gravity on the Circulation : 
Leonard Hill. 

MatTwzmaTicat Society, at 8.—On Maxwell’s Law of Partition of 
Energy: ©. H. Bryan.—The Spherical Catenary: Prof. Greenhill, 
F.R.S.—On certain Non-elliptic g-Series: Prof. L. J. Rogers.—On a 
Class of Groups defined by Congruences (2nd paper): Prof. W. Burnside, 
F.R.S.—On the Integration of a certain Differential Equation: A. E 
Daniels.—Transformation of Elliptic Functions: Prof. Greenhill, F.R.5. 
—Electrical Vibrations in Condensing Systems: Dr. J. Larmor, F.R.S. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Annual General Meeting. 
—Electrical Steep Grade Traction in Europe: Dr. C. S. Du Riche 
Preller.—Notes on Electric Tramways in the United States and Canada : 
H. D. Wilkinson.—Electric Traction, with special reference to the In- 
stallation of Elevated Conductors: R. W. Blackwell and Philip Dawson, 


FRIDAY, DECEMBER 14. 

Rovat ASTRONOMICAL Society, at 8.—Annular Eclipse of the Sun, 1894 
April 6; and Solar Eclipse, 1894 September 29: C. Michie Smith.—Ob- 
servations of the Solar Eclipse, 1894 Septeinber 29: Captain H. G. 
Thomas.—Micrometer Comparisons of Uranus and a Libre : J. ‘Tebbutt. 
ya Occultation of Aritares: J. Tebbutt.—On the Orbit of = 1216: 
J. E. Gore.—Notes on suitable Stations in Norway for viewing the Total 
Solar Eclipse of 1896 August 8: Colonel A. Burton-Brown.—Observa- 
tions of Polaris made at the Royal Observatory, Greenwich: W. G. 
Thackeray.—Observations of the Transit of Mercury, 1894 November 10: 
rs ene, Rev. S. J. Johnson, Lieutenant Basil Taylor, and L. 

ie. 

Puysicat Society, at 5.—Students’ Apparatus for determining the 
Mechanical Equivalent of Heat: W. E. Ayrton and H. C. Haycraft.— 
Tests of Glow-Lamps, and the Measuring Instruments employed: W. E. 
Ayrton and E. Medley. 

EpipemioLocicat Society (11 Chandos Street, Cavendish Square, W.). 
—Paper by Dr. Klein. 

INSTITUTION OF CivIL ENGINEERS, at 8.—Some Experiments on the Heat- 
Losses to the Cylinder Walls of a Steam-Engine: S. -Henry Barraclough 
and Lionel S. Marks. 

SATURDAY, DeEcEMBER 15. 
AERONAUTICAL Society (Society of Arts, John Street, Adelphi), at 3. 


MONDAY, DeEceMBER 17. 

Lonpon INsTITUTION, at 5.—Iwenty ‘Thousand Feet above the Sea: E. 
Whymper. 

INSTITUTE oF AcTUARIES, at 7.—On an Investigation of the Mortality 
and Marriage Experience ot the Widows’ Funds of the Scottish Banks : 
A. Hewat and J. Chatham. 

ARISTOTELIAN SOCIETY, at 8.—The Freedom of the Will: Dr. W. L. 
Gildea, H. Sturt, and W. H. Fairbrother. 

Socigty oF Arts, at 8.—Modern Developments in Explosives: Prof. 


Vivian B. Lewes. 
TUES DAY, DecemBerR 18. 
InsriTuTION or Civit ENGINEERS, at 8.—Paper to be further discussed : 
Colliery Surface-Works: Edw. B Wain. 
StatisTicaL Society, at 4.45.—Alien Immigration; Geoffrey 


Dradge. 
WEDNESDAY, DECEMBER 19. 

RovaL METEoROLoGIcAL Society, at 7.30.—Report of the International 
Committee on the Cloud Atlas: Robert H. Scott, F.R.S.—Rainfall and 
Floods in the Catchment Basins of the Severn, Wye, and Usk, November 
1894: Henry Southall.—Meteorological Observations at Mojanga, Mada- 
Bascar, 1892-94: S. C. Knott. 

Society, at 8.—The Lower Greensand above the Atherfield 
Clay of East Surrey : Thomas Leighton.—On the Eastern Limits of the 
Yorkshire and Derbyshire or Midland Coalfield: W. S. Gresley.—On 
some Phases of the Structure and Peculiarities of the Iron Ores of the 
Lake Superior Region : W. S. Gresley. 

Rovat Microscopicat Society, at 8. 

SOCIETY OF ARTs, at 8.—Forestry : General J. Michael, C.S.I. 


THURSDAY, DECEMBER 20, 
Linnean Society, at 8.—On the Spinning-Glands in Phrynus: H. M. 
Bernard.—On Monocotyledonous Saprophytes: Percy Groom. 
CHEMICAL Society, at 8.—An Improved Form of Barometer: Dr. N. 
Collie.—The Chemical Constituents of Piperovatum: Prof. Dunstan, 
F.R.S., and H. Garnett.—Note on the Active Constituent by the Pelli- 
tory of Medicine : Prof. Dunstan, F.R.S., and H. Garnett.—The Pre- 
paration of Adipic Acid: Dr. W. H. Ince.—And other Papers. 


 EPPS’S 
COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE). 


A thin beverage 
place of tea. ; 
the needed en 


of full flavour now with many beneficially taking the 
Its active principle being a gentle nerve stimulant, supplies 
ergy without unduly exciting the system. 

Sop in Packets anp Tins sy Grocers, LABELLED: 


JAMES EPPS & CO., Ltd., 
Homeopathic Chemists, London. 


PHCENIX FIRE OFFICE, 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secretaries—W. C. MACDONALD and F. B. MACDONALD 
LOSSES PAID OVER £20,000,000. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
d 


Slides, specially selected and ted for Popular Science Lectures. 


The following are a few of the sets in Stock : 

1. Evolution. 8. The Metamorphoses of Insects. 

2. Common Objects of the g- The Beginnings of Life (Pro- 

Sh tozoa, &c.). 
10. Elementary Zoology. 
11. The Fertilisation of Flowers. 
12. The Mechanism of Plants. 
7. =. of Crus- 83, The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 

requirements. 

Price 1/- each, with reduction for a Quantity. 
Slides to Order at same Price as from Stock ; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BiQLOciCAL LABORATORY, JERSEY: 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornti, and other 
Pond Life. Specimen Tube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods 
Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 


sa | 


ore. 
3. The Contents of the Tow-Net. 
4. A Dredging Cruise. 
5. Zoophytes and Jelly-fish. 
6. Star-fish and Sea-urchins. 


onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Bal . & us, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, _Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
i nd more detailed lists a: ) 
PP'EDWARD J. BLES, Director. 
The Laboratory, Ply th 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery» 
Netsukis, China, Lacquer, Gongs Shells, and other Curios. 
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MESSRS. MACMILLAN & CO.S BOOKS 


FOR 


STUDENTS OF CHEMISTRY. 


A TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Vol, 1. The Non-Metallic Ele- 
ments. New Edition, Completely revised by Sir H. E. 
Roscok, assisted by Drs. H. G. COLMAN and A, HARDEN. 
With 374 Illustrations and a Portrait of Dalton engraved 
by C. H. JEENS. 8vo. 2ts. Vol. II. Part I. Metals, 18s. 
Vol. II. Part II, Metals, 18s. Vol. III. Organic Che- 
mistry. Parts I., II., IV., and VI., 21s. each. Parts 
III. and V., 18s. each. 


INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosePH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE- 


MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S. Sixth Edition, thoroughly 
Revised. Feap. 8vo, 4s. 6d. 


The RISE and DEVELOPMENT of 


ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S., late Professor of Organic 
Chemistry in the Owens College, Manchester, Victoria 


University. Revised Edition, Edited by ARTHUR 
SMITHELLS, B.Sc. Crown 8vo. 55. net. 
ESSAYS in HISTORICAL CHE- 


MISTRY. By T. E. THORPE, F.R.S., Professor 
of Chemistry in the Royal College of Science, South 
Kensington, London. Crown 8vo, 8s. 6d. net. 


HISTORY of CHEMISTRY from the 


EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph.D. Translated by GEorGE 
McGowan, Ph.D. 8vo, 14s. net. 


EXPERIMENTAL PROOFS of CHE- 


MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 
ee College, London. Second Edition. Pot 8vo, 
2s. 6d. 


CHEMICAL THEORY for BE- 
GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc. Pot 8vo, 2s. 6d. 


OUTLINES of GENERAL CHE- 


MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 


INORGANIC CHEMISTRY. By the 


same. Crown 8vo, 6s. 6d. 


ORGANIC CHEMISTRY. 


same. Crown 8vo, 6s. 6d. 


By the 


The ELEMENTS of CHEMISTRY. | 


By thesame. New Edition. Fecap. 8vo, 2s. 6d. 


PRACTICAL INORGANIC CHE- 
MISTRY. By FRANCIS JONES, F.R.S.E. Feap. 8vo, 


PRACTICAL ORGANIC CHEMIS- 


TRY. By J. B. COHEN, Ph.D. Feap. 8vo, 25. 6d. 
LESSONS IN ORGANIC CHEMIS- 


TRY. Part I., Elementary. By G. S. TURPIN, M.A., 
es Principal of the Technical School, Huddersfield. 
2s. 6d. 


A MANUAL OF MICROCHEMI- 
CAL ANALYSIS. By Prof. H. BEHRENS. With an 
Introductory Chapter by Prof. J. W. Jupp, F.R.S. 6s. 


A SERIES of CHEMICAL PROB- 
LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New Edition. Revised by W. TATE. Fcap. 8vo, 2s. 


CHEMICAL ARITHMETIC. With 
1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised. Feap. 8vo, 4s. 6d. 


The ELEMENTS of THERMAL 
CHEMISTRY. By M. M. PATTISON MUIR, M.A., 
F.R.S.E., assisted by D. M. W1Lson. With a Plate. 8vo, 
12s. 6d. 


A TEXT-BOOK of the PHYSIOLOGI- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. Vol. II. The 
Prysiological Chemistry of Digestion. With two Chromo- 
Lithographic Charts by SPILLON and WILKINSON. 8vo, 
18s. (Vol. I. 8vo, 18s.) 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster’s ‘‘ Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S., University Lecturer in Physiology 
in the University of Cambridge ; Fellow of Caius College. 
8vo, Cloth, 7s. 6a. 


PRIMERof AGRICULTURAL 
CHEMISTRY: or, the FOOD OF PLANTS. By A. 
P. LAURIE, M.A., Fellow of King’s College, Cambridge, 
adviser in Technical Education tothe Bedfordshire County 
Council, Pot 8vo, Is. 


BLOWPIPE ANALYSIS. By J. Lan- 
DAUER. Authorised Translation by J. TayLor, of 
Owens College, Manchester. New and thoroughly Re- 
vised Edition. Globe 8vo, 45. 62. 


METHODS of GAS ANALYSIS. By 


Dr. WALTHER HEMPEL., Translated by Dr. L. M. 


DENNIS. Crown 8vo, 7s. 6d. 
THE CHEMISTRY of PHOTO- 


GRAPHY. By RAPHAEL MELDOLA, F.R.S., 
Professor of Chemistry, Technical College, Finsbury. 
Crown 8vo, 6s. [Nature Series. 


MACMILLAN AND CO., LONDON. 
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TECHNICAL HAND-BOOKS. 


THE MECHANISM OF WEAVING. By 
THOMAS WILLIAM FOX, Lecturer 
Fabrics, Municipal Technical School, Manchester. Crown 
8vo. 75. 6d, 

TEXTILE MERCURY.—“ The author has a clear style that the 


most illiterate student can hardly fail to comprehend. . . . We congratulate 
Mr. Fox on the manner in which he has accomplished his task.” 


on Textile | 


WOOLLEN SPINNING. A Text-Book for | 


Students in Technical Schools and Colleges, and for 
Skilful Practical Men in Woollen Mills. By CHARLES 
VICKERMAN, Author of ‘‘ The Woollen Thread” and 
**Notes on Carding.” With Illustrations. Crown 8vo. 


6s. 


BRADFORD OBSERVER.—* To those who have some knowledge of 
the matter we cannot recommend it too highly. It is certainly the most 
practical treatise which has been produced.” 


PRIMER of HYGIENE. By Ernest 
REYNOLDS, M.D., Lond. Pot 8vo. 1s. 
LANCET.—“ The newest of Macmillan and Co.’s well-known and 


highly-esteemed science primers. . . . No member of this excellent series | 


can claim to rank higher in excellency than the ‘ Primer of Hygiene.’” 


ELEMENTS of HANDICRAFT and DE- 
SIGN. By W. A. S. BENSON, M.A., Oxon. With 


Illustrations. Extra Crown 8vo. 55s. net. 
SCHOOL BOARD CHRONICLE.—*“ It is a solid, practical work— 
practical always with an intellectual as well as a merely educational side 
to it.” 


DRAWING and DESIGN. A Class Text- 
Book for Beginners. By E. R. TAYLOR, Headmaster of 
the Birmingham Municipal School of Art. With Illustra- 
tions, Oblong Crown 8vo. 2s. 6d. 

BIRMINGHAM DAILY POST.— ‘We have never seen a book of 


instruction for beginners comparable to this. It ought to be in the hands of 
every young person in the land.”’ 


LEAD WORK. Old and Ornamental, and 
for the most part English, By W. R. LETHABY. With 
Illustrations. Extra Crown 8vo. 45. 6d. net. 

BRITISH ARCHITECT.—“ We have in this little book of his the 


enunciation of principles of treatment and methods of working as exemplified 
in oldexamples of the craft.” 


A HAND-BOOK of GOLD-MILLING. By 
HENRY LOUIS, Associate of the Royal School of Mines, 
Fellow of the Geological Society, &c. Crown 8vo. 10s. 
net. 


MINING WORLD.‘ A work which, in our judgment, should find a 
place on the library shelves of every person interested in the actual work of 
mining, and particularly in that of gold extraction.” 


The GRAMMAR of WOODWORK. By 
WALTER E. DEGERDON, Head Instructor in Wood- 
work at the Whitechapel Craft-School. With a Preface by 
L. H. LLEWELLYN SMITH. 4to. Paper Covers. 2s. 

SCHOOL MASTER.—“ The order of work is clearly mapped out, and 


the book will be found to be most useful for reference at the bench. We 
warmly recommend it to the notice of all manual instructors.” 


A TEXT-BOOK of NEEDLEWORK, KNIT- 
TING, and CUTTING-OUT, with Methods of Teaching. 
By ELIZABETH ROSEVEAR. With Original Illustra- 
tions and Sectional Diagrams. Second Edition. Revised 
and Enlarged. Crown 8vo. 6s. 


SATURDAY REVTEW.—* A very useful book of reference for teachers 
of elementary sewing classes.”’ 


NEEDLEWORK, KNITTING, and CUT- 
TING-OUT, for Older Girls. By ELIZABETH ROSE- 
VEAR. With Original Illustrations and Sectional Dia- 
grams. Globe 8vo. Standard IV., 6¢.; Standard V., 
8¢.; Standards VI., VII., and Ex-VII., 1s. 


DRESSMAKING. By Mrs. HENRY GREN- 
FELL. With Preface by Miss F. L. CALDER. Pot 8vo. Is. 


_ SCHOOLMASTER.—** The teachers of evening classes will hail this 
little book as a simple and practical guide.” 


A PRIMER of DOMESTIC ECONOMY. 


By EDITH A. BARNETT and H.C, O'NEILL. Pot 
8vo, Is. 


. £4 TURDAY REVIEW.—*“ A capital little book forthe young house- 

older.” 

A PRIMER of AGRICULTURAL CHE- 
MISTRY ; or, the Food of Plants. By A. P. LAURIE, 
M.A., Fellow of King’s College, Cambridge ; Organising 
Secretary to the Bedfordshire County Council. Pot 8vo 
Is. 


NATURE.—‘“ The experiments are carefully chosen and described, and 
can be performed with inexpensive materials, and the book, especially if 
used, as the author suggests, in conjunction with a Chemistry Primer, can 
well be recommended as an interesting guide to the study of agriculture.” 


A PRIMER of PRACTICAL HORTICUL- 
TURE. By J. WRIGHT, F.R.H.S. Pot 8vo. 1s, 
MANCHESTER GUARDIAN.—“One of the best, if not the best 
book of the kind in the English language.” 

By Prof. HENRY TANNER, M.R.A.C., F.C.S., Examiner 
in the Principles of Agriculture under the Government Depart- 
ment of Science. 

The ALPHABET of the PRINCIPLES of 

AGRICULTURE, Extra Feap. 8vo. 6d. 


FURTHER STEPS in the PRINCIPLES of 
AGRICULTURE, Extra Feap. 8vo. Is. 
ELEMENTARY SCHOOL READINGS on 


the PRINCIPLES of AGRICULTURE for the THIRD 
STAGE. Extra Feap. 8vo. Is. 


FIRST PRINCIPLES of AGRICULTURE. 


MACMILLAN AND CO., LONDON. 


Pot 8vo. Is. 


ELEMENTARY LESSONS in the SCIENCE 
of AGRICULTURAL PRACTICE. Feap. 8vo. 35. 6d. 


MACMILLAN’S COMMERCIAL 
CLASS BOOKS. 


Edited by JAMES GOW, Litt.D., Headmaster of the High 
School, Nottingham. Globe 8vo, 


The HISTORY of COMMERCE in EUROPE. 
By H. DE B. GIBBINS, M.A., Oxford University Prize- 
man in Poljtical Economy, and Author of ‘‘ The Industrial 
History of England.” With Maps. 35. 6d. 


COMMERCIAL ARITHMETIC. By S. 
JACKSON, M.A., formerly Post Master of Merton 
College, Oxford ; lately Master in the Nottingham High 
School ; Head Master of Victoria College, Congleton. 
35. 6d, 


COMMERCIAL GEOGRAPHY. By E. C. 
K. GONNER, M.A., Brunner Professor of Economic 
Science at University College, Liverpool. Globe 8vo. 35. 


COMMERCIAL LAW. By J. E. C. MuNRo, 
LL.M., formerly Professor of Law in the Owens College, 
Manchester. 35. 6d. 

INTRODUCTION to COMMERCIAL GER- 
MAN. By F. COVERLEY SMITH, B.A., Assistant 
Master in the High School, Nottingham, formerly Scholer 


of Magdalene College, Cambridge. 35. 6d. 
COMMERCIAL SPANISH. By LEON 


DELBOS, M.A., Instructor, H.M.S. Britannia. 35. 60. 
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“OPTIMUS ” SAFETY SATURATOR. 


K E. IVES, oF Cotour Fame, §AlD ‘in a recent address my 
opinion the best of these inside-lantern Saturators yet produced is that of Perken, Son 
and Rayment, of London. . . . It will not become unduly heated in the lantern, as 
some of the others might, and is a model of compactness and convenience. I think 


so much of it that I have adopted it for my own use.” 


TO oxyYcen CYLINDER 


“ OPTIMUS” 100 CANDLE-POWER LAMP FOR PROJECTION LANTERN, 1898-4, 


says: ‘* The light certainly surprised us. ... the bright- 
ness—and, above all, the whiteness of the slisc recalling 
a limelight, while that smell of paraffin’ which, in 
greater or less intensity, seems the inevitable accom- 
paniment of the oil lantern, could not be noticed by us.” 


Price, Three Wicks 2 in. wide, with Chimney 
Mr. THOMAS BOLAS, in ‘‘ Photographic Work,” , 


... complete 25/= each. 
NATURE, November 30, 1893.—‘‘ Lanternists 
' will be glad to learn that Perken, Son and Rayment 
have introduced a new oil lamp, possessing three 
| times the candle-power of those hitherto used for 
| lantern projection. For small audiences the lamp will 
suit a lecturer’s purpose quite as well as the limelight ” 


PERKEN, SON & RAYMENT, LONDON. OPTIMUS.” 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Go_p 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LanTCarpenter, Esq., Prof. Forses,&c. Minia- 


ture Triple Lanternconstructed for B. J. MALDEN, Esq.: great success. New | 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- | 
aificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to | 
the Royal Polytechnic Institution, Dr. H. Grattan Guinness, Madame © 
ApgLINA Patt1, &c. Patent Pamphengos Science Lanterns. The Universal | 


Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleidoscope. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6d.; Postage, 3d. List of 


300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- | 


(ets Free.—W. C. HUG 


HES, Speciacist, Brewster House, 82 Mortimer 
Road, Kingsland. N. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and howte 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, sd. Worth its weight in gold. 

| Send for Opini Scientific Press to Mr. HUGHES, Brewster 

House. Mortimer Road, Kingsland. North London. 


or MINERAL COLLECTIONS & SPECIMENS 
_ JAMES R. GREGORY’S MUSEUM & STORES 
| 


FOR 


WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London. 

NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


| MUSEUM AND STORES, 
| 88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


SCIENTIFIC 


WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 

BARON ADOLF ERIK NORDENSKJOLD. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 


J. LOUIS R. AGASSIZ. . 

JEAN BAPTISTE ANDRE DUMAS., 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL, 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. | 
DMITRI IVANOWITSH MENDLEEFF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE, 


N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


Printed by Ricuarp CLay AND Sons, LimiTEp, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuursvay, December 13, 1894. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid grouna 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1312, VoL. | THURSDAY, DECEMBER 20, 1894. PRICE SIXPENCE. 
Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 
“NEWTONIAN’ ARC LAMPS FOR LANTERNS. NOW READY. THIRD EDITION. 


SELF-FEEDING. | With a Special Chapter on the Rain-Band Spectroscope. 


xeerinc. HOW TO WORK WITH 


Very Simpce. 


THE SPECTROSCOPE. 


| 
| 
PATTERN | A MANUAL OF PRACTICAL MANIPULATION WITH 
‘A’ SPECTROSCOPES OF ALL KINDS, 
Mi: £3 10s. | Including Direct-Vision Spectroscopes, Rain-Band Spectro- 
or) Catalogue | scopes, Chemical Spectroscopes, Solar Spectroscopes, Star 
bs hh / of | Spectroscopes, Automatic Spectroscopes, Micro-Spectroscopes, 
Lanterns | Bessemer Spectroscopes, and accessory Apparatus, 


With Twenty Engravings and Diagrams. 
| By JOHN BROWNING, F.R.A.S., F.R.M.S., 
| 


&e., &c. 


63 STRAND, LONDON, W.C. 


| 
MAJOR HOLDEN'S PROVISIONAL PATENT. | PRICE SIXPENCE. SENT Post FREE, { LVENPENCE. 
SOULE MAKERS, NEWTON & CO. - 


3 FLEET STREET, LONDON. _ CHRISTMAS PRESENTS 
TRAVELLER'S SCIENTIFIC COMPANION. 


The Frena Gamera 


PARTICULARS of this | 
\ unique HAND-CAMERA | 
| may be had FREE on 
application to 


Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 


substituted). 
I 
R. & J. BECK, Special” c=... suitable for 


Ld., | Presents free eT to all parts of the World. 
NE ETT! & ZAMBRA, 
68 CORNHILL | SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
3 | 38 HOLBORN VIADUCT, E.C. 


| Branches—45 CORNHILL, and 122 REGENT STREET. 
LONDON, E.C._ Photographic Studio—CRYSTAL PALA‘ SYDENHAM. 


Telephone No. 6583. Telegr. phic Address: ‘* Negretti, London 
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NOTICE. 


In consequence of the 
Holidays, 


‘*NATURE,” of Dec. 27, 


Will be published at 2.30 on 


FRIDAY, DEC, 28. 


NATURE OFFICE: 29 BEDFORD STREET, 
STRAND, W.C. 


CHRISTMAS LECTURES. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


Prof. J. A. Fiemin;, M.A., D.Sc., F.R.S., will, on THURSDAY next 
‘(DECEMBER 27), at 3 o'clock, begin a Course of Six Lectures (adapted 
to a Juvenile Auditory) on ‘*‘ The Work of an Klectric Current.’’ 

Subscription (for Non-Members) to this Course, One Guinea (Children 
under sixteen, Half-a-Guinea); to all the Courses in the Season, Two 
Guineas. 

Tickets may now be obtained at the Institution. 


UNIVERSITY COLLEGE, LONDON. 


FACULTY OF SCIENCE. 


A Course of Practical Lessons in Psycho-Physiology on the Special Sense 
and Central Nervous System will be given in the Physiological Laboratory 
during the Easter Term, on TUESDAYS and THURSDAYS, from 2 to 
4P.m., commencing on TUESDAY, JANUARY 15. The Course will be 
conducted by Mr. L. E. HILL, M.B., Assistant Professor of Physiology, 
to whom the names of those who purpose attending the Course should be 
sent in. 

Fee £4 45. 


Christmas 


J. M. HORSBURGH, M.A, Secretary. 


KING’S COLLEGE, LONDON. 


‘PRACTICAL WORK IN PHYSICS FOR THE B.Sc. AND FOR 
THE INTERMEDIATE Sc. EXAMINATIONS OF THE 
UNIVERSITY OF LONDON. 

This Class will meet from January 16, on Wednesday evenings at 7, and 
Saturday mornings at ro, for Practical Work in Heat, Light, Electricity, 
and Magnetism. 

For further particulars apply to 


J. W. CUNNINGHAM, Secretary. 


UNIVERSITY COLLEGE, BRISTOL. 


The SECOND TERM will begin on JANUARY 17. The College 
supplies for Persons of either Sex, above the ordinary School Age, 
the means of continuing their Studies in SCIENCE, ‘LANGUAGES. 
HISTORY, LITERATURE, and THEORY of MUSIC. Laboratories 


are open for practical instruction in: — 


CHEMISTRY, GEOLOGY, 
PHYSICS ZOOLOGY, 
ENGINEERING, BOTANY. 


The Engineering Department includes Civil, Mechanical, Electrical, and 
Mining ene. Surveying and Architecture; and special ar- 
rangements for practical work have been made with various Engineers 
in and near Bristol. Facilities are offered in the way of College Scholar- 
ships, Engineering Works Scholarships, and special arrangements for 
entrance into professional life. Applications for Vacancies should be made 
as early as possible to the Secretary, from whom Prospectus and par- 
ticulars of residence in Clifton may be obtained. 
Pe ge Education is provided by the Faculty of Medicine of the 
ollege. 
CALENDAR, containing full information, price 1s. (by post, rs. 3d.). 
JAMES RAFTER, Secretary. 


BETHESDA COUNTY SCHOOL. 


WANTED, a Headmaster for the above School, to commence duties in 
January 1295. Salary estimated for the first year £250, viz. £120 fixed, 
and a Capitation Fee of £2. 

Applicants must be Graduates. 

Special stress will be laid on Scientific and Technical qualifications. 

Applications and Testimonials (40 Copies) should be sent in not later 


than Decemver 26 to 
J. H. BODVEL-ROBERTS 
(Clerk to the County Governing Body, Carnarvon), 
from whom Candidates may have further information. 


BOROUGH OF DERBY. 
MUNICIPAL TECHNICAL COLLEGE 


The Technical Instruction Committee require a HEAD MASTER of the 
Science Section of the above College. | c 

Salary £300 per annum, with an increase on competion cf the New 
College. 

He will be required to devote his whole time to the Duties of his Office. 

A Statement of the Duties, and Form of Application, can be obtained on 
application to the undersigned. 

Applications, accompanied by recent Testimonials under cover, endorsed 
“ Technical College Head Mastership,’’ to be sent to the undersigned not 


later than December 22, 1894. 
H. F. GADSBY, Town Clerk. 


Town Clerk’s Office, Town Hall, Derby, 
December 6, 1894. 


UNIVERSITY COLLEGE, 
NOTTINGHAM, 
The Committee invite Applications for the Post of JUNIJR DEMON. 
STRATOR and LECTURER in PHYSICS. 
Salary £120. 
Applications, with Copies of Testimonials, sbould be sent to the Secre- 


TARY, on or before January 11, from whom further particulars can be 
obtained. 


To LECTURERS and OTHERS.—DIA. 


GRAMS of all kinds designed to illustrate Lectures, Original Papers. 
&c. Estimates given.—** X. Y.,” 19a Harefield Road, Brockley, S.E. 


Alectrical Phpsical Dnstruments 


FOR ALL PURPOSE ISTS FREE 


RW.PAUL.Maxer. 44,HATTON CARDEN, LONDON.EC 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Go_p 


Mepat inthe International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1336. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LantCarpentar, Esq., Prof. Forsgs,&c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. _ we to 
the Royal Polytechnic Institution, Dr. H. Grattan Guinness, Madame 
Apvg.ina Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleidoscope. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6¢.; Postage, 3d. List of 
7° Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
ets Free.—W. C. HUGHES, Spectacist, Brewster House, 82 Mortimer 
Road. Kingsland, N. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and howte 
use Oil, Limelight, Dissoiving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d¢.; Postage, 5¢. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House. Mortimer Road, Kingsland, North London. 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs Shells, and other Curios. 
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“LIVING SPECIMENS FOR 
THE MIGROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramzcium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichormi, and other 
Pond Life. Specimen fube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 

hrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia. Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists covizee 

DWARD J. BLES, Director. 

The Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free. 
CaTaLoGuEs GRATIs. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealerin Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blence-Granite, Castlewellan Quarry; and a series fr»>m Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. SawyER’s GOLDFIELDS OF MASHONA- 
LAND. Price 1os. 6d. 


“For MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY'S MUSEUM & STORES 


FOR 
WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London. 


NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


BREAKFAST—SUPPER. 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. | 


HOLLOWAY’S OINTMENT 


CURES 


Gout, Rheumatism, Lumbago, Sciatica, 


Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Be.ches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROs.), 
56 Crogsland Road, Chalk Farm, London, N. W. 


CHARGES FOR ADVERTISEMENTS. 
a & 


Three Linesin Column ....... 0 2 6 
One Eighth Page, or Quarter Column. 0 18 6 
Quarter Page, or Half a Column . . 115 0 
Halfa Page, ora Column ...... 3 5 0 
Whole Page ..... 6 60 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


HARVEY AND PEAE, 


SOLE MAKERS OF 


THE AERIAL~GRAPHOSCOPE 


(BRUCE’S PATENT), 


For showing Lantern Pictures in space WITHOUT A SCREEN. 


PROJECTION POLARISCOPES, with large Nicol Prisms. 
WIMSHURST MACHINES, Sc. 


CHEAP SCHOOL APPARATUS. 
56 CHARING CROSS ROAD, LONDON, W.C. 
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J. & A. CHURCHILL, PUBLISHERS. — 


Now Ready, Third English Edition, with 91 Engravings, 8vo, ras. 6. 


AN INTRODUCTION TO PHYSICAL MEASUREMENTS. 
WITH APPENDICES ON ABSOLUTE ELECTRICAL MEASUREMENT, &c. 
By Dr. F. KOHLRAUSCH, 
Professor-in-Ordinary at the University of Strassburg. 
Translated from the Seventh German Editi-n by THOMAS H'tITCHINSON WALLER, B.A., B.Sc., and HENRY 
RICHARDSON PROCTER, F.I.C., F.C S. 


Seventh Edition, in which the first Seven Chapters have been entirely Rewritten, and the Text throughout Reconstructed, 
Enlarged, and Revised, with 1000 Illustrations, 1100 pages, 8vo, Cloth, 26s. ; Half-calf, 30s. 


CARPENTER ON THE MICROSCOPE AND ITS REVELATIONS. 


Edited by the Rev. W. H. DALLINGER, LL.D., F.R.S. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., with the co-operation of ADAM SEDGWICK, M.A., F.R.S.; 
and W. F. R. WELDON, M.A., F.R.S. 


No. 145 (November), with Twelve Plates, Price 10s. :— No. 146 (December), with Twelve Plates, Price 10;. :— 
On Julinia ; a New Species of C mpound Ascidians from the | A Re-investigation into the Early Stages of the Development 


Antarctic Ocean, By W. T. CALMAN, Dundee. of the Rabbit. By RicHARkD ASSHETON, M.A. 
~~ oe in Mollusca. By Dr. PAUL PELSENEER | Qn the Phenomenon of the Fuxion of the Epiblastic Layers in 
A Description of the Cerebral Convolutions of the Chimpanzee | Sy 
of On the Causes which lead to the Attachment of the Mammalian 


W. Embryo to the Walls of the Ucerus. By RicHarp 
On the Inadequacy of the Cellular Theory of Development, ASSHETON, M.A. ; ’ 

and on the Early Development of Nerves, particularly of | The Primitive Streak of the Rabbit; the Causes which may 

the Third Nerve and of the Sympathetic in Elasmobranchii. determine its Shape, and the Part of the Embryo formed 


By ADAM SEDGWICK, F.R.S. by its Activity. By RICHARD ASSHETON, M.A. 
On B xhama ce ifera, n. s.p., from the Gold Coast. By W. | On the Growth in Length of the Frog Embryo. By RicHarp 
BLAXLAND BENHAM, D.Sc. Lond. | ASSHETON, M.A. 
A MANUAL OF DENTAL ANATOMY, HUMAN | A SHORT DICTIONARY OF MEDICAL TERMS 
and COMPARATIVE. By CHaARLEs S. ToMgs, M.A., 2s. 6d. 
F R.S. Fourth Endition, much enlarged, with 235 | QYANTITATIVE CHEMICAL ANALYSIS. 
trations, Crown Svo, 12s. 6d. . Adapted fr the Laboratories of Colleges and Schools. By 
PHYSICAL DEFECTS, including EYESIGHT, FRANK CLowes, D.Sc. Lond., and J. BERNARD COLEMAN, 
which disquality Can idates for Miluary Service. By Second Edition, much Enlarged, with 94 Engravings, 
N. C. MACNAMARA. Price 2s. 8s. 6d. 
CHAVASSE’S ADVICE TO A MOTHER ON THE 
: MANAGEMENT OF HER CHILDREN, and on the ELEMENTARY QUALITATIVE ANALYSIS. With 
Treatment on the moment of their more pressing [Illnesses 40 Engravings. Post 8vo, 2s. 6d. 
and Accidents, Fourteenth Edition (210th thousand), | BLOXAM’S LABORATORY TEACHING: or, 
2s. 6d. PROGRESSIVE EXERCISES IN PRACTICAL 
CHAVASSE’S ADVICE TO A WIFE ON THE CHEMISTRY, Edited by A. G. BLoxam, Head of the 
MANAGEMENT UF HER OWN IEALTH, and on Chemistry Department, The Goldsmiths’ Institute, London. 


the T eat ent of some of the Complaints incidental to | — Edition, Revised and much Enlarged, with $0 
Pregnancy, Labour, and Suckling ; with an Introtuctory | Woodcuts, 6s. 6d. 


Chapter especially addressed to a young wife. Thirteenth | VALENTIN’S QUALITATIVE CHEMICAL ANA- 


edition (250th thou-and), 25. 6d. LYSsIs. Edited by Dr. W. R. HopGkINson, F.R.S.E. 
WAGN-RS MANUAL OF CHEMICAL TECH- Enlarged. 8s. 6d. (The 

NOLOGY. Translated and Edited by WILLIAM | 

Crookes, F.RS., Past Pres. CS. Pres Int. Ee. | THE REFRACTION OF THE EYE: a Manul 

From the [Thirteenth Enlarged German Edition as Re- for Sudents. By Gustavus HArrripGE, F.RC.S., 

modelled by DR. FERDINAND FISCHER. Second English Surgeon to the Royal Westm:nster Ophthilmic Hospital. 

Edition, with 596 I[llustrations, Royal 8vo, 32s. Seventh Edition, with 98 Lilustrations, Crown 8vo, 6s. 


Seventh Edition, Revised and greatly Enlarged, Two Vols., Royal 8vo, with 371 Illustrations, 1800 Pages, 42s. 


Cooley’s Cyclopedia of Practical Receipts 


And Coilateral Information in the Arts, Manufactures, Professions, and Trades, including Medicine, Pharmacy, 
Hygiene, and Domestic Economy ; 
Designed as a Comprehensive Supplement to the Pharmacopata, and General Book of Reference for the 
Manufacturer, Tradesman, Amateur, and Heads of Families. 


Edited by W. NORTH, M.A.Camb., F.C.S., a-sisted by Mr. CHAS. WHITEHEAD, F.Z.S., Mr. A. Ww. GERRARD, 
Pharmacist to University College Hospital, Dr. G. MCGOWAN, Messrs. W. K. TOMPKINS, B.Sc., E. P, PERMAN, B.Sc., 
C. F. BAKER, B.Sc., of University College, Mr. J. T. NORMAN, and other Scientific Contributors. 


LONDON: J. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 
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DIARY OF SOCIETIES. 
LonpDon. 
THURSDAY, DEcEMBER 20. 
Linnean Society, at 8 —On the Spinning-Glands in Phrynus: H. M. 
Bernard.—On Monocotyledonous Saprophytes: Percy Groom. 
CuHeMmicaL Sociery, at 8 —An Improved Form of Bar»meter: Dr. N. 
Collie. -Tne Chemical Constituents of Piperovatum: Prof. Dunstan, 
F.R.S., and H. Garnett. —Note on the Active by the Pelli- 
tory of "Medicine : Prof. Dunstan, F.R.S., and H. Garnett.—The Pre- 
paration of Adipic Acid: Dr. W. H. Ince.—And other Papers. 
THURSDAY. DecemBer 27. 
Rovat InstiruTion, at 3. —The Manufacture of an Electric Current: 
Prof. J. A. Fleming, F.R.S. 
FRIDAY, DeceEMBER 28 
Rovat GeoGRaPHicaL Society, at 4.—Holiday Geography: Dr. H. R. 


ll. 
SATURDAY, DeEcEMBER 29. 


Rovat InstTiTUTION, at 3.—The Current Working of a Chemist: Prof. 
J. A. Fleming, F R.S. 


DAVENPORT’S 


NEW SMALL SEMI-AUTOMATIC ELECTRIC 


ARC LAMP. 


FOCUS 
KEEPING. CERTAIN. 
CooL. WILL FIT 

ORDINARY 


LANTERNS. 

2 2 
= — A 

Patenr. PRICE Asa. 


H. STEWARD, 


J. 
406 STRAND, W.C. 457 WeST STRAND. W.C. 7 GRACECHURCH st, E.C-, LONDON. 


‘The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d, 
Address all communications: 
‘Instrument Company, Cambridge ’”’ 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secretarigs—W C. MACDONALD and F B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


BEST DRAPER’S INK (DICHROIC) 
BLACK When this Ink is used writing 
becomes a pleasure. 
IN K May be had from all Stationers. 
KNOWN In Jars, 6d., 1s., & 2s. each. 
‘Can be obtained in t.ondon sthrough Messrs. Barcray & Sons, Farringdor 


Street; W. Kowarps, Old C Change; F. Newsgery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


NATURAL SCIENCE. 
A Monthly Review of Scientific Progress. 


VOLU ME VI. begins with the JANUARY Number, which is now ready 
and contains :— 
NOTES AND COMMEN'S.—Researcu Decrees aT Oxrore 
AnD CamBripGE—A CenTraL ZooLocicaL BuREAU—NOMEN- 
CLATURE OF SpeciEs—ROOTLETS PENETRATING LiviNnG TissuES 
—Hisrovocy oF Fos.it PLanrs—NucGets or Gotp—Srexit- 
ISED Foops—TuHe Commission, &c., &c. 
I1.—THr STUDY OF EXISTING GLACIERS. 
Captain F.G.S., F.C.S., &c. 
IL.—T ans MAMMALS OF THE M ALAY PENINSULA. (Part I.) 
N. Riptey. F.LS 
IIL. rue DISTRIBUTION OF FOOD FISHES IN RELATION 
Dickson, F.R.S.E., F 
IV. _THE. PROBLEM OF THE PRIMEVAL SHARKS.  (lIllus- 


trated.) 
A. Smitun Woopwarp, F.L.S . F.G.S., F.Z.S. 
V.—MUSICAL BOXES IN SPIDERS. (Illustrated.) 
R. Innes Pocock 
Reviews or “THE Lire oF Ricuarp Owen,” “ Psycuovocy,’ 
ny Wunpt AND bY Lioyp MurGan, Darwin's * PRACTICAL 
PuysioLocy,’ oF BroLocy,” Wat- 
THER’s “Dig BitpunG per G&STEINE,” AND OTHER NEW 
Booxs, Periopicats, AND Excerpts. 
Osrruary (Ff. BucHaNAN Wuite), NEws AND CoRRESPONDENCE.- 
London : RAIT, HENDERSON & CO., 22 St. Andrew 
Street, E.C. 


PRICE ONE SHILLING NET. 
In America, Thirty Cents. 
Post Free each month for Annual Subscription of 145., 
or 3 dollars, 50 cents. 


Now Ready. Free on Application. 


(No. 251). A Catalogue of Books on 


General Literature, Astrouomy, Classics, Economics (in- 
cluding Banking), Electricity and Maguetism, Eton, 
Mathematics, Theology, Kecent Purchases, &c. 28 pp. 
containing 602 items. 


Containing a Set of the Encyclopedia Britannica; Quarterly Journal of 
Microscopical Science ; Lord Napuer’s Kabdologiz, 1617; Large Paper 
Copy uf Newton's Principia, folio; Cambridge Philosophical Society's 
Transactions; Proceedings of the Royal Society ; laylor’s Scientific 
Memonrs, complete; Newtoni Opera, 5 Vols. ; Proceedings of London 
Mathematical Society; Account of the Operations of the Great Trigono- 
metrical Survey ot India; &c. +, &e. 


MACMILLAN & BOWES, Cambridge. 


Demy 8vo, Paper, rs. 


ELLIPTICAL ORBITS: 
THEIR DISTINCTIVE MECHANICAL 
CHARACTERISTICS AND POSSIBLE ORIGIN. 
By HENRY LARKIN, 

Author of “ Carlyle and the Open Secret of His Life.”’ 

With Original Diagrams. 

Lonpon : T FISHER UNWIN, Paternoster Square, E.C 


TWO SPHERES (1894 Edition). 


REVISED AND ENLARGED TIIROUGHOUT. 
By T. E.S.T. Price §s. 


T. FISHER UNWIN, Lonpon. 
Only a Limited Number of Copies remain. 


Now Ready. 
CLOWES and COLEMAN'S 


ELEMENTARY QUALITATIVE ANALYSIS. 


With Illustrations, Cloth, 2s, 6d. 
J. & A. CHURCHILL, Lonpon. And all Booksellers. 


E. J. BRILL, Publisher, Leiden, Holland. 


Versuch einer Theorie der Electrischen und Optischen 


Von H, A. LORENTZ, 


Professor at University of Leiden. 
Royal 8vo, 2s. 6d. 
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MESSRS. MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


| LESSONS in ELEMENTARY PRAC- 


SIR ISAAC NEWTON’S PRINCIPIA. 


Reprinted for Lord KELVIN, P.R.S., and HUGH 
BLACKBURN, M.A. 4to. 315. 


NEWTON’S PRINCIPIA. — Sections 
I. II. I1I. With Notes and Illustrations, Also a Collec- 
tion of Problems principally intended as Examples of 
Newton’s Methods. By PERCIVAL FROST, D.Sc., 
F.R.S., Fellow and Mathematical Lecturer, King’s 
College, Cambridge. 8vo, 12s. 


An ESSAY on the GENESIS, CON- 
TENTS, and HISTORY of NEWTON’S ‘“PRIN- 
CIPIA.” By WALTER W. ROUSE BALL, Fellow and 
Assistant Tutor of Trinity College, Cambridge, Crown 
8vo. 6s. net. 


UTILITY of QUATERNIONS in 
PHYSICS. By ALEXANDER MCAULAY, M.A., 
Lecturer in Mathematics and Physics in the University of 
Tasmania. 8vo, 5s. net. 


An ELEMENTARY TREATISE on 
THEORETICAL MECHANICS. By Professor ALEX- 
ANDER ZIWET, Assistant Professor of Mathematics in 
the University of Michigan. Part I. KINEMATICS. 
Part II. Introduction to DYNAMICS; STATICS. 
8vo. 8s. 6d. net each part. 


APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 
Professor of Experimental Physics, Cambridge. Crown 
8vo. 75. 6a. 


A TREATISE on the MOTION of 
VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. THOMSON, F.R.S. 8vo. 6s. 


The ELEMENTS of GRAPHIC STA- | 


TICS. A Text-book for Students of Engineering. By 
L. M. HOSKINS, Professor of Pure and Applied Mathe- 
matics in the Leland Stanford Junior University, formerly 
Professor of Mechanics in the University of Wisconsin. 
8vo. 10s. net. 


A TREATISE on HYDROSTATICS. 
By ALFRED GEORGE GREENHILL, F.R.S., Pro- 
fessor of Mathematics in the Artillery College, Woolwich, 
Crown 8vo. 75. 6d. 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A., Lec- 
turer on Physics in the School of Medicine, Edinburgh. 
Second Edition, Medium 8vo. 21s. 


PHYSICS: Advanced Course. By Geo. 
F. BARKER, Professor of Physics in the University of 


Pennsylvania, With a Magnetic Map of the United States. 
8vo. 21s. 


TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., and W. W. HALDANE GEE, Demon. 
monstrator and Assistant Lecturer in Physics, the Owens 
College. Vol. I. General Physical Processes. Crown 
8vo. 6s. Vol. II. Electricity and Magnetism. Crown 
8vo. 75. 6d. 


LECTURES on some RECENT AD- 
VANCES in PHYSICAL SCIENCE. By P. G. TAIT, 
M.A., Sec.R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. Third Edition. Crown 8vo. gs. 


HEAT. By Prof. P. G. Tart. Crown 


8vo. 6s. 


The THEORY of HEAT. By Tuomas 
PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 17s. net. 


BURNETT LECTURES—OnLIGHT. 
In Three Courses. Delivered at Aberdeen in November 
1883, December 1884, and November 1885. By Sir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellow 
of Pembroke College, and Lucasian Professor of Mathe- 
matics in the University of Cambridge. Second Edition. 
Crown 8vo. 7s. 6d. [Nature Series. 


ELECTRIC WAVES. Being Researches 
on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HEKTZ, late Professor 
of Physics in the University of Bonn. Authorised transla- 
tion by D. E. Jones, B.Sc. With Preface by Lord 
KELVIN, P.R.S. Illustrated. 8vo. tos. net. 


PAPERS on ELECTROSTATICS and 


MAGNETISM. By Lord KELVIN, P.R.S. Second 
Edition, 8vo. 18s. 


MODERN VIEWS of ELECTRI- 
CITY. By OLIVER J. LODGE, D.Sc, LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6d. [Nature Series. 


The THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM. By ANDREW GRAY, M.A., 
F.R.S.E., Professor of Physics in the University College of 
North Wales. In two Vols. Crown 8vo. Vol. I., 
12s. 6d. ; Vol. II., in 2 parts, 25s. 


ABSOLUTE MEASUREMENTS in 


ELECTRICITY anc. MAGNETISM. By Prof. AN- 
DREW GRAY. Second Edition. Feap. 8vo. 55. 6d. 


A TEXT-BOOK on ELECTRO-MAG- 
NETISM and the CONSTRUCTION of DYNAMOS. 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. 8vo.- 
gs. net. 


MACMILLAN AND CO., LONDON, 
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TECHNICAL HAND-BOOKS. 


THE MECHANISM OF WEAVING. By 
THOMAS WILLIAM FOX, Lecturer on Textile 
Fabrics, Municipal Technical School, Manchester. Crown 
75. 6d, 

TEXTILE MERCURY.—* The author has a clear style that the 


most illiterate student can hardly fail to comprehend. . . . We congratulate 
Mr. Fox on the manner in which he has accomplished his task.” 


WOOLLEN SPINNING. A Text-Book for 
Students in Technical Schools and Colleges, and for 
Skilful Practical Men in Woollen Mills. By CHARLES 
VICKERMAN, Author of ‘* The Woollen Thread” and 
‘Notes on Carding.” With Illustrations. Crown 8vo. 
6s. 

BRADFORD OBSERVER.—‘ To those who have some knowledge of 


the matter we cannot recommend it too highly. It is certainly the most 
practical treatise which has been produced.” 


PRIMER of HYGIENE. By Ernest S. 
REYNOLDS, M.D., Lond. Pot 8vo. Is. 
LANCET.—“ The newest of Macmillan and Co.’s well-known and 


highly-esteemed science primers. . . . No member of this excellent series 
can claim to rank higher in excellency than the ‘ Primer of Hygiene.’” 


DRESSMAKING. By Mrs. HENRY GREN- 
FELL. With Preface by Miss F. L. CALDER. Pot 8vo. Is. 


_ SCHOOL MASTER.—** The teachers of evening classes will hail this 
little book as a simple and practical guide.” 


A PRIMER of DOMESTIC ECONOMY. 
By EDITH A. BARNETT and H.C. O'NEILL. Pot 
vo. Is. 
SATURDAY REI IEW.—* A capital little book for the young house- 
holder.” 

A PRIMER of AGRICULTURAL CHE- 
MISTRY ; or, the Food of Plants. By A. P. LAURIE, 
M.A., Fellow of King’s College, Cambridge ; Organising 
Secretary to the Bedfordshire County Council. Pot 8vo. 
Is. 


NATUR E.—“ The experiments are carefully chosen and described, and 
can be performed with inexpensive materials, and the book, especially if 
used, as the author suggests, in conjunction with a Chemistry Primer, can 
well be recommended as an interesting guide to the study of agriculture.” 


A PRIMER of PRACTICAL HORTICUL- 


ELEMENTS of HANDICRAFT and DE- | 


SIGN. By W. A. S. BENSON, M.A., Oxon. With 


Illustrations. Extra Crown 8vo. 55. net. 


TURE. By J. WRIGHT, F.R.H.S. Pot 8vo. 1s. 


MANCHESTER GUARDIAN.—“One of the best, if not the best 
book of the kind in the English language.” - 


By Prof. HENRY TANNER, M.R.A.C., F.C.S., Examiner 


| in the Principles of Agriculture under the Government Depart- 


SCHOOL BOARD CHRONICLE.—‘“‘It is a solid, practical work— | 


practical always with an intellectual as well as a merely educational side 
to it.” 


DRAWING and DESIGN. A Class Text- 
Book for Beginners. By E. R. TAYLOR, Headmaster of 
the Birmingham Municipal School of Art. With Illustra- 
tions. Oblong Crown 8vo. 2s. 6d. 


_ BIRMINGHAM DAILY POST.— We have never seen a book of 
instruction for beginners comparable to this. It ought to be in the hands of 
every young per:on in the land.”’ 


ment of Science. 


The ALPHABET of the PRINCIPLES of 
AGRICULTURE. Extra Feap. 8vo. 


FURTHER STEPS in the PRINCIPLES of 


AGRICULTURE, Extra Feap. 8vo. 15. 


ELEMENTARY SCHOOL READINGS on 


LEAD WORK. Old and Ornamental, and | 


for the most part English, By W. R. LETHABY. With 
Illustrations. Extra Crown 8vo. 45. 6d. net. 


BRITISH ARCHITECT.—“ We have in this little book of his the 
enunciation of principles of treatment and methods of working as exemplified 
in oldexamples of the craft.” 


A HAND-BOOK of GOLD-MILLING. By 
HENRY LOUIS, Associate of the Royal School of Mines, 
Fellow of the Geological Society, &c. Crown 8vo. 10s. 
net. 


MINING WORLD.‘ A work which, in our judgment, should find a 
place on the library shelves of every person interested in the actual work of 
mining, and particularly in that of gold extraction.” 


The GRAMMAR of WOODWORK. By 
WALTER E. DEGERDON, Head Instructor in Wood- 
work at the Whitechapel Craft-School. With a Preface by 
L. H. LLEWELLYN SMITH. 4to. Paper Covers. 2s. 

SCHOOL MASTER.—* The order of work is clearly mapped out, and 


the book will be found to be most useful for reference at the bench. We ' 


warmly recommend it to the notice of all manual instructors.”’ 


A TEXT-BOOK of NEEDLEWORK, KNIT-_ 


TING, and CUTTING-OUT, with Methods of Teaching. 
By ELIZABETH ROSEVEAR. With Original Illustra- 
tions and Sectional Diagrams. Second Edition. Revised 
and Enlarged. Crown 8vo. 6s. 


SATURDAY REVIEW.—* A very useful book of reference for teachers 
of elementary sewing classes.” 


NEEDLEWORK, KNITTING, and CUT- 
TING-OUT, for Older Girls. By ELIZABETH ROSE- 
VEAR. With Original Illustrations and Sectional Dia- 
grams. Globe 8vo. Standard IV., 6a. ; Standard V., 
8¢.; Standards VIL, and Ex-VII., 1s. 


MACMILLAN AND CO., LONDON. 


the PRINCIPLES of AGRICULTURE for the THIRD 
STAGE. Extra Feap. 8vo. Is. 


FIRST PRINCIPLES of AGRICULTURE. 
Pot 8vo. Is. 


ELEMENTARY LESSONS in the SCIENCE 
of AGRICULTURAL PRACTICE. Feap. 8vo. 3s. 6d. 


MACMILLAN’S COMMERCIAL 
CLASS BOOKS. 


Edited by JAMES GOW, Litt.D., Headmaster of the High 
School, Nottingham. Globe 8vo. 


The HISTORY of COMMERCE in EUROPE, 
By H. DE B. GIBBINS, M.A., Oxford University Prize- 
man in Political Economy, and Author of ‘* The Industrial 
History of England.” With Maps. 3s. 6¢. 


COMMERCIAL ARITHMETIC. By S. 
JACKSON, M.A., formerly Post Master of Merton 
College, Oxford ; lately Master in the Nottingham High 
School; Head Master of Victoria College, Congleton. 
35. 6d. 


COMMERCIAL GEOGRAPHY. By E. C. 


K. GONNER, M.A., Brunner Professor of Economic 
Science at University College, Liverpool. Globe 8vo. 3s. 


COMMERCIAL LAW. By J. E. C. Munro, 


LL.M., formerly Professor of Law in the Owens College, 
Manchester. 62. 


INTRODUCTION to COMMERCIAL GER- 
MAN. By F. COWERLEY SMITH, B.A., Assistant 
Master in the High School, Nottingham, formerly Scholer 
of Magdalene College, Cambridge. 35. 6a. 

COMMERCIAL SPANISH. 
DELBOS, M.A., Instructor, H.M.S. Britannia. 


By LEON 
3°. 6d. 
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MICROSCOPIC OBJECTS. — NEW AD AND INTERESTING, 


Xanthi dz in F'int ... eos ane oun % Spinal Cord of Cat, from Dorsal, Cervical and I 
Lumt 

Pre cious Opal and Matrix.. an oon one aie o 16 three sections, mounted separately on one Shde ™ Regions, * 
New Polycistina from Jeremie, H: ayti ... o1reo Section of Retina, showing Rods and Cones ... a 
Group of ab ut ro different spe-ies of Foran sinifera, “all perfect @ 2 6 Set of 18 the structure of the Homan E 

Female head of Marchantia, showing mature Sporogonium o © FO Case ye, in 
Sectien of Bud of Yucca gloriosa © 2 ‘Type Slide of 34 different species ‘of Holothuriz and 117 6 

Section through entire eyes and head of Frog, _ ‘fine o 2 0 Case, with list of names ooo : Synaprar, in 
eae, © 2 0 Type Slide of 12 different species, Spines of E #36 9 

Type Slide of 100 Distoms with hst of names.. £ list of names... 4 chin in Case, with 
‘Transverse Sections of Hair of Peccary, st: ained, new on 6 Type Slide of 24 Fggs of Butterflies, &c., with list ‘of iene . . © 


Any of the above Ob;ects forwarded by re.urn on receipt for price Cuasstriep List, representin 6 
iy a Stock of 40. 
sent post free on application. of 40,000 class Objects, 


; MICROSCOPES AND APPARATUS. 
Just inrropuceo.—WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCuPE. Has completely rotating stage: th 
movernents of stage are controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of th ~ mechanical 
inches, the normal reading distance. The tripod foot, which is very massive, has a spread of 10 inches i in each direction. Full parti vt ora se 
unon anplication. Culars forwarded 
WATSON & S°NS’ TRIPOD EDINBURGH STUDENT’S MICROSCOPE is suitable for i investigatiens with the highest powers. 
and workmanshin are the finest possible. and ‘t is unequalled for stability and conven ence of manipu!ation by any other medium si» 
Instrument. Price from £455. Fudi /ilustrated Catalogue of Microscopes and Apparatus sent Post free on application to il 


Ww. WATSON Sons, 
Opticians to H.M. Government. 313 HIGH HOL BORN, LONDON. W.C., and 7% Swanston Street. Melhourne Australi 
° ia, 


CROSSLEY’S ENGINES. 


PORTABLE OIL ENGINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT. 


The quality 
r Student's 


Suitable for all classes 
ot Agricultural 
Work. 


REFERENCES, ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY Horse 
Power per Hour. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER, 


KING, MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 15 | No. 504, with 17 in. Plates, £5 18 10 
»» 503, »» ISin.  ,, 315! 5, 505, 20in. ,, 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, “ 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 6 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED 1876. 


“OPTIMUS” MAGIC LANTERNS roe DRAWING ROOM LECTURE HALL. 


Limelight may be adapted withcut alteration at an extra cost of 16s. 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. ‘I he Con denser is composed of two plano-convex lens o! 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliar ntly it'uminated p cture, Each is complete in Box. 
Pairs for dissolving arranged in one Box at same prices, Lever Dissolver, 8s. gd. 


Student’s Lantern | Perforated Russian Mahogany outside Brass tage and 
Japanned Metal | (totake demonstrat- Russian Iron Body, Iron Body. Brass Body, Two panelled draw Tele-cope 
R ty, | ing tank) with | me Tubes Slidi g Tubes, D ors, Brass Stages Tubes, — 


30s. | Brass ais Tubes, | 50s. and nie ‘Tubes, Base, 1 


PERKEN, SON & RAYMENT, st. LONDON. “OPTIMUS.” 


Printed by Ricwanp CLay AND Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and ‘published sblished by 


MAcMILLaN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuursvay, December 20, 1894. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


No. 1313, VOL. 51.] 


THURSDAY, DECEMBER 27, 1894. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


THE LATEST | 
OPTICAL PHENOMENON. 


THE ARTIFICIAL SPECTRUM TOP. | 


Coloured bands produced by rotation of a black and white disc. If the | 
direction of rotation be reversed the position of colours is also reversed. 


Price ls. Post Free, 1s. 2d. 


Sole Agents—NEWTON & CO., 3 Fleet Street, London, 


NEW APLANATIC POCKET MAGNIFIER. 


Perhaps the most perfect pocket lens ever made. Large flat field, perfectly 
achromatic, high power, brilliant definition, long-working distance. fig. 
shows actual size. Mounted in brass, X12 diams. 18/6. 
Ditto, x24 diams. 21/-. 


Sole Makers—NEWTON & CO., 
OPTICIANS TO THE QUEEN AND THE GOVERNMENT, 


NOW READY. EDITION. 


CHEMICAL HANDICRAFT. | 


A CLASSIFIED AND DESCRIPTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of 
Class Experiments, for every Process of Chemical Research 
and for Chemical Testing in the Arts. Accompanied by copious 
Notes, explanatory of the construction and use of the Apparatus. 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 


This Edition has been entirely rewritten up to date, and is 
illustrated by many hundreds of new Engravings specially 
Prepared from Photographs of the Apparatus. 

The prices have been thoroughly revised, and the book forms the 
MOST COMPLETE and CHEAPEST CATALOGUE 
of MODERN APPARATUS and REAGENTS extant. 


JOHN J. GRIFFIN & SONS, PC 
22 GARRICK STREET, LONDON, W.C. 


NALDER 
BROS. & CO. 


H. NALDER, 
Cc. W. S. CRAWLEY, 
A. SOAMES,) 


16 RED LION ST. 
CLERKENWELL, LONDON. 


MAKERS OF 
Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogues Post Free on 
application, 


TELEPHONE No. 6770. 


Telegraph Address, Secohm 
London.” 


NEW YEAR'S GIFTS. 
TRAVELLERS SCIENTIFIC COMPANION. 


& ZAMBRA. 


NECRETT! 


Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 

PRICE £4 10s. to £7 10s. 


“Special” Illustrated Price List of Instruments suitable for 


N E GRE to & AM B R A 


SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, SYDENHAM 
Telephone No. 6583. Telegrephic Address: ‘‘ Negretti, London ” 
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ASTLEY COOPER PRIZE. 


The next TRIENNIAL PRIZE of THREE HUNDRED POUNDS: 
will be award-d 
To the AUTHOR of the best Essay or Treatise on ‘*The DISEASES 
of JOINTS caused by SYPHILIS and GONORRHEA.’ 
Candidates are informed that their Essays. either legibly written or type- 
written, in the English Language, or if in a Foreign Language accompanied 
by an English T:anslation, must be sent to Guy’s Hospital, on or before 
ANUARY 1, 1808, addressed to the Physicians and Surgeons of Guy’s 
ospital. 
Each Essay or Treatise must be distinguished by a Motto, and accom- 
oo by a Sealed Envelope containing the Name and Address of the 
riter. 
For further Particulars of the Conditions to be complied with, apply to 
Dr. Hace Wuire, 65 Harley Street, London, W. 


—= 


WE!.SH INTERMEDIATE EDUCATION 
ACT, 1889. 
MONTGOMERY COUNTY SCHEME. 

The County Governing Body are prepared to appoint :— 

A Head Master for the County Intermediate School (Boys) at Welshpool, 
Montgomeryshire, at a Salary of £160 per annum, with a Capitation pay- 
ment of £1 ros. for each Boy. 

A Head Mistress for the same School (Girls) at Welshpool, at a Salary of 
4120 per annum, with a Capitation payment of £1 10s. for each Girl. 

A Head Master must have taken a Degree in the United Kingdom or in 
the British Possessions. A Head Mistress must have taken a Degree, or 
passed such University Examination as would, in case of a man, have 
qualified fur a Degree, and aiso have been trained or had experience as a 
‘Teacher. 

Copies of the Scheme, giving full particulars, may be obtained from the 
undersigned, price 6d. 

Applications, stating age and qualifications, and accompanied by thirty 
printed Copies of ‘Testimonials, must be sent in, addressed *‘ Clerk of the 
County Council, Welshpool,” and marked ‘“ For County Governing Body,” 


not laterthan January 19 next. 
G. D. HARRISON, 
Clerk to the County Council, Welshpool. 


-LECTURESHIP ON ORGANIC 
CHEMISTRY. 


LONDON HOSPITAL MEDICAL COLLEGE. 

The College Board is prepared to receive APPLICATIONS for this 
LECTURESHIP. In addition to the Course of Lectures the Lecturer will 
be required to hold Classes for the Preliminary and Scientific and Inter- 
mediate M.b. London Examiaation in Chemistry and Physics. The Salary 
will be not less than £175 a year, and the Lecturer will be required to enter 
upon his duties at once. 

Applications, with Copies of Testimonials, to be sent, on or before 
JANUARY 10, to the undersigned, from whom further Particulars may be 


obtained. 
MUNRO SCOTT, Warden. 
London Hospital Medical College, Turner Street, Mile-end, E. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Second Term of the Twenty-First Session in the Department of 
Science, Technology, and Arts begins TUESDAY, JANUARY 8. 

‘The Classes prepare for University Degrees in Arts, Science, and Medicine, 
as well as for various Professions. 

Prospectuses of Day and Evening Classes may be had (post free) from the 
REGISTRAR. 

Lyddon Hall is open for the residence of Students whose homes are at a 
distance from Leeds. 


KING’S COLLEGE, LONDON. 


PRACTICAL WORK IN PHYSICS FOR THE B.Sc. AND FOR 
THE INTERMEDIATE Sc. EXAMINATIONS OF THE 
UNIVERSITY OF LONDON. 


This Class will meet from January 16, on Wednesday evenings at 7, and 
Saturday mornings at 10, for Practical Work in Heat, Light, Electricity, 
and Magnetism. 

For turther particulars apply to 

J. W. CUNNINGHAM, Secretary. 


“UNIVERSITY COLLEGE, 
NOTTINGHAM, 


The Committee invite Applications for the Post of JUNIOR DEMON- 
STRATOR and LECTURER in PHYSICS. 

Salary £120. 

Applicauons, with Copies of Testimonials, sbould be sent to the SEcrE- 
TARY ,on or before January 11, from whom further particulars can be 
obtained. 


The SCIENCK MASTERSHIP of the 
ROYAL BELFAST ACADEMICAL INSTITUTION is now 
Vacant. and Appointment will be made for February 1, 1895. Candi- 
dates, who must not be over 35 years vf age, arerequested to send in their 
Applications, with copies of ‘Lestimonals, before January 10, addressed 
to the SECRETARY, from whom particulars may be obtained. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Paincipac—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instrucror—C. CAPITO, M.I.E.E., M.1I.M.E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hilland the Central Institution. 
WANTED, a Second-hand Homogeneous 

Immersion Object-glass and Sundry Apparatus for Microscope.—Deros, 
63 Rue St. Jacques 63, Marseille. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, G ters, Cathet s, Optical 
Beuches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


Clectrical Popsical Dustruments 


R.W.PAUL.Maxer. 44,HATTON GARDEN, LONDON.EC 


For MINERAL COLLECTIONS & SPECIMENS 


Go TO 


JAMES R. GREGORY’S MUSEUM & STORES 


FOR 


WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London, 

NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The tele- 
graphic address of NATURE zs “ PHUSIS” LONDON. 


SUBSCRIPTIONS TO “ NATURE.” 


2 
To ALL PLACES ABROAD :— 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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DAYVYENPORT’S 


NEW SMALL SEMI-AUTOMATIC ELECTRIC 


ARC LAMP. 


FOCUS 
KEEPING. CERTAIN. 
COOL. WILL FIT 

ORDINARY 
LANTERNS. 


One-fourth actual size, 


PRICE #4 4s. 


H. STEWARD, 


406 STRAND, W.C. 457 WEST STRAND. W.C. 7 GRACECHURCH ST., E.C-, LONDON. 


PATENT. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


‘Instrument Company, Cambridge.’’ 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how te 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, sd. Worth its —— in gold. 
Send for Opini of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 


PHGENIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W, 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney,; Granophyre 
with crystallised Albite and lopaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Tardree, Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawyer’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


DESCRIPTIVE LIST 
POST FREE. 


Now Ready. Free on Application. 


(No. 251). A Catalogue of Books on 
General Literature, Astronomy, Classics, Economics (in- 
cluding Banking), Electricity and Magnetism, Eton, 
Mathematics, Theology, Recent Purchases, &c. 28 pp. 
containing 602 items. 

Containing a Set of the Encyclopedia Britannica; Quarterly ¥ournal of 
Microscopical Science; Lord Napier's Kabdologiz, 1617; Large Paper 
Copy of Newton's Principia, 7x folio; Cambridge Philosophical Society's 
Transactions; Proceedings of the Royal Society; ‘Taylor’s Scientific 
Memoirs, complete; Newtoni Opera, 5 Vols. ; Proceedings of London 
Mathematical Society; Account of the Operations of the Great Trigono- 
metrical Survey of India; &c., &c. 


MACMILLAN & BOWES, Cambridge. 


— 


Demy 8vo, Paper, 1s. 


ELLIPTICAL ORBITS: 


THEIR DISTINCTIVE MECHANICAL 
CHARACTERISTICS AND POSSIBLE ORIGIN. 
By HENRY LARKIN, 
Author of ‘* Carlyle and the Open Secret of His Life.”” 
With Original Diagrams. 
Loxnpon: T FISHER UNWIN, Paternoster Souvare, E.C. 


Now Ready. 
CLOWES and COLEMAN’S 


ELEMENTARY QUALITATIVE ANALYSIS. 


With Illustrations, Cloth, 2s. 6d. 
J. & A. CHURCHILL, Lonpon. And all Booksellers. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramzcium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichorni, and other 
Pond Life. Specimen lube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists ae 

DWARD J. BLES, Director. 


The Laboratory, Plymouth. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs Shells,and other Curios. 


EPPS’S 
COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE). 


A thin beverage of ful! flavour now with many beneficially taking the 
place of tea. Its active principle being a gentle nerve stimulant, supplies 
the needed energy without unduly exciting the system. 


Sotp in Packets AND Tins By Grocers, LABELLED: 
JAMES EPPS & CO., Ltd., 
Homeopathic Chemists, London. 


| 
| 
°P | 
= 
s — 
4a = = 
| 
cal 
oite, 
kite, 
ON. | 
— | 
ion 
_ 
 tele- 
DON. 
w.c. 


I xviii 


NATURE 


[DECEMBER 27, 1894 


“OPTIMUS” MAGIC LANTERNS DRAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 


Each Magic Lantern is efficient for Exhibitions. ‘The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 


pinion. It 
4 inches diameter. 


: Lantern | | 


Student’s 
Superior Japanned (totake demonstrat- Russian Iron Body, 
etal Body, ing tank) with Brass Sliding Tubes, 


Brass sliding Tubes, 


PERKEN, SON 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

4 of every description, 
’ Of the Highest Quality and Finish, at the most Moderate Prices. 
Lilustrated Price List Post Free. 
> W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
MEDAL inthe International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 
Address :—GREAT ‘TURNSTILE, HOLBORN, LONDON, W.C. | 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 
We have now ready extensive series of beautifully executed Lantern 


Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the sets in Stock : 


1. Evolution. . 8. The Metamorphoses of Insects. 

2. Common Objects of the Sea- 9. The Beginnings of Life (Pro- 
Shore. tozoa, &c.). 

The Contents of the Tow-Net. : 

. A Dredging Cruise. to. Elementary Zoology. 

Zoophytes and Jelly-fish. | 11. The Fertilisation of Flowers. 


. Star-fish and Sea-urchins. 
The Metamorphoses of Crus- 12. The Mechanism of Plants. 
tacea. 13. The Scenery of Jersey. 


ae The number of Slides in each Series can be varied to suit individual 
requirements. 
dl Price 1/- each, with reduction for a Quantity. 
fer Slides to Order at same Price as from Stock ; on Hire at 
2/- per doz. 
Perfect Workmanship Guaranteed, 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


w 


Full Particulars on 


STANLEY | 


| TERN, used bylate W. LanrCarpenter, Esq., Prof. Forsgs,&c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, great success. New 
| Oxyhydrogen Microscope. s 


It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lens or 
The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 
Pairs for dissolving arranged in one Box at same prices, 


Lever Dissolver, 8s. od. 


outside 
Body, Two panelled 
Doors, Brass Stages 


Perforated Russian Mahogany 
Iron Body, Brass 
Sliding Tubes, 

50s. and Sliding ‘Tubes, 


ONDON. “OPTIMUS.” 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 


Science Lanterns for Clas 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. Grattan Guinness, Madame 
Apg.ina Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleid Pp Cheapest Lantern Outfits in the World. Grandly Ilius- 
trated Catalogue, over 180 choice Engravings, 6d.; Postage, 3d. List of 
Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
ets Free.—W. C. HUGHES, Speciacist, Brewster House, 82 Mortimer 
Road, Kingsland, N. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 


ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free. 
CaTALoGuEs GRATIS. 


emonstration. Mag- 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


SCIENTIFIC 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE., 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 

4 LORD KELVIN. 

BARON ADOLF ERIK NORDENSKJOLD. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 


SIR GEORGE B. AIRY. 
N.B.—The Portrait of Sir A. 


Proof impressions of these, printed on India paper, may be had from the Publishers, 
Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, 


Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series:— 


J. LOUIS R. AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C, W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI I[VANOWITSH MENDLEEFF. 
LOUIS PASTEUR. 


SIR ‘ARCHIBALD GEIKIE. 


Geikie is the First of a New Series. 


price 5s. each; or the Set of 
price 6s. 


Printed by Ricnarp CLay AND Sons, LimiTED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
acumsan AND Co., at 29 Bedford Sweet, London, W.C., and 66 Fifth Avenue, New York.—Tuursvay, December 27, 1894. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 1314, VOL. 51.] 


THURSDAY, JANUARY 3, 1895. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved, 


NEWTON & CO.’S 


NEW PATENT 


“DEMONSTRATORS” 


FOR OIL OR LIMELIGHT. 


With Prism for Erecting, and 
for Vertical Projection. 


Price £9 9s. 


3, FLEET ST., 
LONDON. ~ 


The most simple 
and efficient 
Single Lantern 
yet constructed 
for general 
scientific work. 


NEW CATALOGUE 
of Lanterns, Pro- 
jection Appara- 
tus and Slides 
Post Free, 
6 stamps. 


No Scientific Man 
should 
be without a 


CAMERA. 


Full particulars 
free 
on application. 


R.& J. BECK, Ltd., 68 Cornhill, London, £.¢. 


LANTERN, 


BROWNING'S SPEGTROSCOPES, 


THE MINIATURE SPECTROSCOPE. 


This instrument will show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 

Price, with Plain Slit, £1 2s ; ditto, with Adjustable Slit in 
Morocco Case, £1 145.3; ditto, with Achromatic Lens, &c., 
&c., in Morocco Case, £2 6s. 


Tilustrated Catalogue of Spectroscopes, Post Free. 


JOHN BROWNING, 


63 STRAND, LONDON, W.-C. 


~NEW YEAR’S GIFTS. 
TRAVELLERS SCIENTIFIC COMPANION. 


ZAMBRA. 


NECRETT! 
| Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted) 
PRICE £4 10s. to £7 10s. - 
“Special” Illustrated Price List of Instruments suitable for 
| Presenis free er to all parts of the World. 
NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTKUMENT MAKERS TO THE QUEEN, 

38 HOLBORN VIADUCT, E.C. 
Branches—45 COKNHILL, and 122 REGENT STREET. 
Photographic Studio—CRVSTAL PALACE, SYDENHAM. 
Telephone No. 6583. Telegr.phic Address: ‘‘ Negretti, London, ’ 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 


BURLINGTON HOUSE, LONDON, w. 


The next ANNUAL MEETING of the ASSOCIATION will be held 
at IPSWICH, nee on WEDNESDAY, SEPTEMBER 1r. 


poe are 
C.B., 


Sir DOUGLAS GALTON. CL, LL.D., F.R.S., F.G.S., 


G. GRIFFITH, Assistant General Secretary. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Founded 1849. 
Principal—Miss Emity Penrose. 

LEN1t TERM will BEGIN on THURSDAY, JANUARY 17, 1895. 

Preparation for all the Examinations in Arts and Sciences of the Uni- 
versity of London. Lectures in all Branches of Higher Education. Single 
Courses in any Subjects may be attended. Four Laboratories are open to 


Students for Practical Work. Evening Lectures at Reduced Fees for 


Teachers. The ‘Training Department provides Education in the Profession 
of Teaching. The Art School is open daily from 10 to 4. Special Lectures 
on Saturdays. 


Y J. RUSSELL, Honorary Secretary. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Second Term of the Twenty-First Session in the eapaeranes of | 

tae, Science, Technology, and Arts begins TUESDAY, JANUAR 
aes The Classes prepare for University Degrees in Arts, Science, ~s. Medicine, 
as well as for various Professions. | 

Prospectuses of Day and Evening Classes may be had (post free) from the 
REGISTRAR. 

Lyddon Hall is open for the residence of Students whose homes are at a 
distance from Leeds. 


KING’S COLLEGE, LONDON. 


PRACTICAL WORK IN PHYSICS FOR THE B.Sc. AND FOR 
THE INTERMEDIATE Sc. EXAMINATIONS OF THE 
UNIVERSITY OF LONDON. 

This Class will meet from January 16, on Wednesday evenings at 7, and 
Saturday mornings at 10, for Practical Work in Heat, Light, Electricity, 
and Magnetism. 

For further particulars apply to 


| 
All inquiries to be made AL. 
| 


J. W. CUNNINGHAM, Secretary. 


LECTURESHIP ON ORGANIC 
CHEMISTRY. 


LONDON HOSPITAL MEDICAL COLLEGE. 

The College Board is prepared to receive APPLICATIONS for this 
LECTURESHIP. In addition to the Course of Lectures the Lecturer will 
be required to hold Classes for the Preliminary and Scientific and Inter- 
mediate M.B. London Examiaation in Chemistry and Physics. The Salary 
will be not less than £175 a year, and the Lecturer will be required to enter 
upon his duties at once. 

Applications, with Copies of Testimonials, to be sent, on or before 
JANUARY 10, to the undersigned, from whom further Particulars may be 


obtained. 
MUNRO SCOTT, Warden. 
London Hospital Medical College, Turner Street, Mile-end, E. 


UNIVERSITY COLLEGE, 
NOTTINGHAM, 
The Committee invite Applications for the Post of JUNIOR DEMON- 
STRATOR and LECTURER in PHYSICS. 
Salary £120. 


Applications, with Copies of Testimonials, should be sent to the Secre- 
TARY ,on or before January 11, from whom further particulars can be 


obtained. 
LONDON UNIVERSTIY 
EXAMINATIONS. 


Evening Classes (Lectures and Laboratory Work) in EXPERIMENTAL 

PHY SICS, for preparing Candidates for the Preliminary Scientific, Inter- 

mediate S Science and B.Sc. Examinations, are held at the Birkbeck Institu- 

J ticn, Bream’s Buildings, E.C. For Prospectus and detailed Syllabus of 

aa | Practical Work apply to the Secretary of the Physics Classes. The 

Re i NEWLY EQUIFPED LABORATORY is open from 6 to 9 every 
Evening. and from 2 to § on Saturdays. 


WANTED, immediately, an ASSISTANT 


or MASTER for ‘ilone (good Experimental Chemistry) , French, and 
ordinary Form Work. Must have some experience. Commencing 
Salary, £120. B.Sc. or A.R.C.S. preferred.—Apply, sending three 
Copies of Testimonials, the HEADMASTER, Enfield Grammar 
School. 


WANTED, a Second-hand Homogeneous 


Immersion )bject-glass and Sundry Apparatus for Microscope.—Deros, 
62 Rue St. Jacques 63, Marseille. 


to 


To LECTURERS and OTHERS.—DIA. 


GRAMS of all kinds desired to illustrate Lectures, Original Pa 
&c. Estimates given.—** X. * 194 Harefield Road, Brockley, $.E 


Alectrical Physical Dustruments 


FOR ALL PURPOSE STS FREE 


RW.PAUL. Max. 44, HATTON CARDEN, LONDON.EC 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectroscopes, G Cath ers, Optical 
Beuches, &c., &c. Instruments for special purposes commuael to 
Clients’ own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIorr Bros.), 
56 Crogsland Road, Chalk Farm, Lordon, N.W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols. Sacred Masks, Peruvian Pottery, 
Netsukis, China. Lacquer Gongs Shelle.and other Curios. 


Spectrometers, 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, | lone Teachers, Prospectors, &c., and to 
Illustrate the leading Text-tooks, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 425 


New Price List of Minerals, Rocks, and Stratigraphical Series 
Fossils Post Free. 


of 
ROCK SECTIONS for from rs. 6d. each, Post Free. 


LOGUES GRATIS 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, =. 


For MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY'S MUSEUM & STORES 


FOR 
WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &ce., 

Also Rocks and Rock Sections, the finest a in London. 


NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 
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KING, MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MAGHINES. 


No. 502, with 12 in. Plates, £2 15 | No. 504, with 17 in. Plates, & 18 10 
503, ISin. ,, 3 » 505, », 20in. ,, 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL”), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 6d. 


‘WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED is 76s. 


HARVEY AND PEAFE, 


SOLE MAKERS OF 


THE AERIAL~-GRAPHOSCOPE 


(BRUCE’S PATENT), 


For showing Lantern Pictures in space WITHOUT A SCREEN. 
PROJECTION POLARISCOPES, with large Nicol Prisms. 
WIMSHURST MACHINES, Sc. 
CHEAP SCHOOL APPARATUS. 

56 CHARING CROSS ROAD, LONDON, W.C. 


—— 


“OPTIMUS” MAGIC LANTERNS DRAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 

Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rackand 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lens ot 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is ae ool in Box. 

Pairs for dissolving arranged in one Box at same prices, Lever Diss , 8s. od. 


Mahogany Body, 

Brass Stage and 

Sliding Tubes, 
105s. 


| Mahogany outside 
Body, Two panelled 
Doors, Brass Stages 
and Sliding ‘lubes, 


PERKEN, SON & RAYMENT, 7" LONDON. “OPTIMUS.” 


NO TICE.—A dvertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE 7s “ PHUSIS” LONDON. 


Perforated Russian 
Iron Body. Brass 
Sliding Tubes, 
50s. 


! Student’s Lantern 
(to take demonstrat- 
ing tank) with 
Brass Tubes, 


| 
Russian Iren Body, | 
Tubes, | 


Superior Japanned 


SUBSCRIPTIONS TO « 


| CHARGES FOR ADVERTISEMENTS. 


d. s. d. 

Half | Three Lins in Column ....... 0 6 
To ate Puaces Aseoan One Eighth Page, or Quarter Column. 0 18 6 
110 6 Quarter Page, or Halfa Column . . . 115 © 
o15 6 Half a Page, ora Column ...... 35 0 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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DAWYVENPORT’S 


NEW SMALL SEMI-AUTOMATIC ELECTRIC 


SIMPLE 
AND 
KEEPING. CERTAIN. 
COOL. WILL FIT 
ORDINARY 


LANTERNS. 


One-fourth actual size. 


DESCRIPTIVE LIST 
POST FREE. 


Patent. PRICE £4 As. 


J. H. STEWARD, 


406 STRAND, W.C. 457 WeST STRAND, W.C. 7 GRACECHURCH ST., E.C-, Lonnon. 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department. Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
5 llustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MepAt inthe International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT ‘'TURNSTILE, HOLBORN, LONDON, W.C. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


‘for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 

Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, rs. 6d. 
Address all communications: 


‘Instrument Company, Cambridge.”’ 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine I Ilus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. ow to choose, what to avoid, and howto 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced »perator and amateur alike. 
A complete vade mecum of \)ptical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, sd. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 


TO SCIENCE LECTURERS. 
See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. 
TERN, used by late W. Esq , Prof. Forses, &c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
aificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Poiytechnic Institution, Dr. H. GRATTAN GuINNess, Madame 
Apguina Parti, &c. Patent Pamphengos Science Lanterns The Universal 
Lantern 4-inch Conensors, 4-wick Lamp, Portrait Combination front Lenses, 
41 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleidoscope. Cheapest Lantern Outfits in the World. Grandly Illus. 
trated Catalogue, over 180 choice Engravings, 6¢.; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 


‘lets Free.—W. C. HUGHES, Speciacist, Brewster House, 82 Mortimer 
Road, Kingsland. N. 
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SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 


Edited ty J. BRETLAND FARMER, M.A. 
With the Co-operation of an Editorial Committee. 


Contents of JANUARY Number. 
PHYSIOLOGICAI. ABSORPTION. By E. Waymoura Rerp, Pro- 
fessor of Physiology in University College, Dundee. 
COAL: ITS STRUCTURE AND FORMATION (Part By A.C. 
Sewarp, M.A., St. John’s College, Cambridge. 
THE COAGULATION OF THE BLOOD. By W. D. Hatutsurron, 
M.D., Professor of Physiology in King’s College, London. 
INSULAR FLORAS (Part III.). By W. Borrinc Hemstey, F.R.S. 


es AND FAULTING: A REVIEW (Part I.). By W. F. Hume, 
»Se. 


APPENDIX.—CHEMICAL LITERATURE FOR NOVEMBER 1894. 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vor i., in Handsome Cloth Boards, over 500 pp. Now Ready, Price 16s. 


London: THE SCIENTIFIC PRESS. Limited, 428 Strand, W.C. 


Now Ready. 


(No. 251). A Catalogue of Books on 
General Literature, Astror omy, Classics, Economics (in- 
| cluding Banking), Electricity and Maguetism, Eton, 
| 
| 


Free on Application. 


Mathematics, Theology, Recent Purchases, &c. 28 pp. 

containing 602 items. 
| Containing a Set of the Encyclopedia Britannica; Quarterly Fournal of 
| Microscopical Science; Lord Napier’s Rabdologiz, 1617; Large Paper 
Copy of Newton’s Principia, 7x folio; Cambridge Philosophical Society's 
Transactions; Proceedings of the Royal Society; ‘aylor’s Scientific 
Memoirs, complete; Newtoni Opera, 5 Vols. ; Proceedings of London 
Mathematical Society; Account of the Operations of the Great Trigono- 
metrical Survey of India; &c., &c. 


MACMILLAN & BOWES, Cambridge. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A, : 
Vol. 1 (1892), Price 3s. 6d. Vol. 2(1893), Price 5s. Vol. 3 (1894) will be 
sent in Monthly Parts to any Address for 5s. 
Dublin: EASON & SON, Lro., 40 Lower SackvilleStreet 
(to which Address Subscriptions should be sent). 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 


Now Ready. 
CLOWES and COLEMAN'S 


ELEMENTARY QUALITATIVE ANALYSIS. 


With Illustrations, Cioth, 2s. 6d. 
J. & A. CHURCHILL, Lonpon. And all Booksellers. 


‘BEST _DRAPER’S INK (DICHROIC) 
BLACK When this Ink is used writing 


becomes a pleasure. 
INK 
KNOWN In Jars, 6d., 1s., & 2s. each. 


Can be obtainedin London, through Messrs. BaRcLAY & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD 

LOSSES PAID OVER £20,000,000. 


May be had from all Stationers. 
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DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, JANXvary 3. 
Rovat INSTITUTION, at 3.—The Working of an Electric Current: Prof. J. 
A. Fleming, F.R.S. 
FRIDAY, JAnvuary 4. 


Grotocists’ Associa TION (University College), at 8.—On the Analysis of 
Odlitic Structure : George F. Harris. 
RovaL GEOGRAPHICAL Society, at 4.—The English Lakes: Dr. H. R. 
Mill. 
SATURDAY, January 5. 


Rovat INSTITUTION, at 3.—The Working of an Electric Current: Prof. J. 
A. Fleming, F.R.S 
SUNDAY, January 6. 
Sunpay Lecture Society, at 4.—Water and its Wonders: Prof. Vivian 


B. Lewes. 
MONDAY, Janvary 7. 


Society or Cuemicat Inpustrv (Burlington House), at#8.—An Investi- 
gation of the Natural Solidified Sodium Sulphate Lakes of Wyoming. 
U.S.A.: Dr. Harvey Attfield. 
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MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. The 
correctness of the designations is warranted. On demand ¢rial consignments 
will be sent. 


Attention is drawn to our Manufactories for preparing 


RYSTAL MODELS, THIN SECTIONS, 
PLASTER CASTS, 


| Answering to all claims of Science with regard to execution and designation. 


Roya, Society, at 4.—A Geographical Holiday on the | 


Edge of the Alps: Dr. H. R. Mill. : 

ARISTOTELIAN SOCIETY (22 Albemarle Street, W.), at 8.—Conation and 
Cognitive Synthesis: G. F. Stout. : 

Lonpon INsTITUTION, at 5.—The Netherlands: H. J. Mackinder. 

Vicroria Institute (8 Adelphi Terrace, W.C.), at 4.30.—Physical 
Geology ofthe Globe: Prof. Lobley. 

TUESDAY, January 8. 

Royat InstTiTuTION, at 3.—The Working of an Electric Current: Prof. J. 
A, Fleming, F.R.S. 

ANTHROPOLOGICAL INsTITUTE (3 Hanover Square, W _), at 8.30.—Notes on 
the Samoyads between the Pechora River and the Kara Sea, compiled 
from the lournals of Mr F. G. Jackson: Arthur Montefiore. —The Bora, 
or Initiation Ceremonies of the Kamilaroi Tribe: R. H Mathews.—A 
highly ornate *‘ Sword” from the Coburg Peninsula, North Australia: 
R. Etheridge, jun. (Communicated by H. Balfour.) 5 

Institution oF Civic ENGINEERS, at 8.—The St. Gotha-d Mountain- 
Railway and the Stanzerhorn Cable Railway: Sigvare J. Berg.—The 
Monistrol-Montserrat Rack- Railway: Alfred Collett.—The Usui Moun- 
tain-Railway, Japan: C. A. W. Pownall. 

WEDNESDAY, Janvary 9. 

GEoLoGicaL Soctety, at 8.—The Formation of Odlite; E. B. Wethered. 
—On the Lias Ironstone of the Midlands, Part 1: Around Banbury: E. 
A. Walford.— Notes on the Geology and Mineral Resources of Anatolia 
(Asia Minor): W. F. Wilkinson. 


THURSDAY, January to. 

MatvzmaTicat Society, at 8.—On the Expansion of Functions: E. T. 
Dixon.—Some Properties of a Generalised Br card Circle: J. Griffiths. 
Lonpon INstTiTuTiIon, at 6.—The Waves of Water and Waves of Light: 

A. P. Laune. 
QnstiTu rion OF ELECTRICAL ENGINEERS, at 8.—Inaugural Address.of the 
President: R. E. Crompton. 


FRIDAY, Janvary n. 

Puvsicat Society (University College, ‘ower Street), at ~4.30.—On the 
Passage of an Oscillator Wave-Train through a Plate of Cunducting Di- 
electric: G. U. Yule.—On the Heat of Vaporisation of certain Organic 
Liquids: Prof. Ramsay, F.R.S., and Miss Dorothy Marshall.—The 
Thermal Conductivity and Emissivity of Brass in Absolute Measure, and 
the Influence of Curvature on Emissivity: N. Eumorf poulos.—Observa- 
tions on Emissivity and Curvature: A. W. Porter.—Experiments on the 
Produc ion of Combination Tones: Dr. C. V_ Burton 

InsTiTuTION oF Civtt_ ENGINEERS, at 8. —The Ampthill Second Tunnel 
on the Midland Railway: Edward E. Matheson. ~Tunnelling. with 
special reference to Ampthill and Elstree Second Tunnels on the Miland 
Railway: Hon. H. W. Holmes A C ourt. 

Rovar AsTRONOMICAL Sociery, at 8. 


SATURDAY, Janvary 12. 


Essex Fretp Crus (at Grosvenor House, Walthamstow), at 6.30.—Stray 
Notes on Natural History: Prof. Charles Stewart. 


My different Catalogues: 
I. Mineralogy. II. Palzontology and General Geology (Illustrated). 
ILI. Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, and 
etrographical Apparatus and Utensils. 


Will be supplied Gratis on Application. 


Dr. KRANTZ, 
Rhenish Mineral Office, Bonn on the Rhine. 
ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Cork, Ireland ; 
and Oliver’s Yard, 53a City Road, London.) 

F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines 

NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealerin Rocks, Minerals, Fossils, and other Objects 


of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, ‘Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blence-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. rz and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. éd. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 
Volvox globator, and other Alga, Amoeba, Vorticella. Paramzcium, 
Cordylophora, Fl >scularia campanulata, Stephanoceros, Eichornii, and other 


Pond Life. Specimen lube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia. Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists wire 


WARD J. BLES, Director. 
The Laboratory, Plymouth. 


a 95 PRIZE MEDALS 
al 
a Awarded to the Firm. 


“STRONGEST AND BEST.”—Health. 


a 
a FRY’S CONCENTRATED 


PURE 


COCOA 


a) Se Purchasers should ask specially for FRY’S PURE CONCENTRATED COCOA, to distinguish it from 
a other varieties manufactured by the Firm. 
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MESSRS. MACMILLAN & CO.’S BOOKS 
STUDENTS OF ANATOMY, PHYSIOLOGY, AND EMBRYOLOGY. 


A TEXT-BOOK of COMPARATIVE 
ANATOMY. By Dr. ARNOLD LANG, Professor of Zoo- 
logy in the University of Ziirich. With Preface to the 
English Translation by Dr. ERNST HAECKEL. Trans- 
lated by HENRY M. BERNARD, M.A. Cantab., and 
MATILDA BERNARD. Vol, I. 8vo. 17s. net. 

[Vol. 11. in the Press. 


LESSONS in ELEMENTARY ANA- 


TOMY. By ST. GEORGE MIVART, F.R.S., Author 
of ‘* The Genesis of Species.” Fceap. 8vo. 65. 6d. 


ELEMENTS of the COMPARATIVE 
ANATOMY OF VERTEBRATES. Adapted from the 
German of ROBERT WIEDERSHEIM, Professor of Anatomy, 
and Director of the Institute of Human and Comparative 
Anatomy in the University of Freiburg, in Baden. By W. 
NEWTON PARKER, Professor of Biology in the Uni- 
versity College of South Wales and Monmouthshire. With 
additions by the Author and Translator. 270 Woodcuts. 
Medium 8vo. 12s. 6d. 


A COURSE of INSTRUCTION in 
ZOOTOMY. Vertebrata. By T. JEFFERY PARKER 
F.R.S., Professor of Biology in the University of Otago’ 
New Zealand. With Illustrations. Crown 8vo. 8s. 6d.? 


An INTRODUCTION to the OSTE- 
OLOGY OF THE MAMMALIA. By Sir WILLIAM 
HENRY FLOWER, F.R.S., F.R.C.S., Director of the 
Natural History Department of the British Museum. 
Illustrated. Third Edition. Revised with the assistance 
of Hans GApow, Ph.D., Lecturer on the Advanced Mor- 
phology of Vertebrates in the University of Cambridge. 
Crown 8vo. 10s. 6d. 


The MYOLOGY of the RAVEN (Cor- | 
A Guide to the Study of the Mus- , 
By R. W. SHUFELDT, of the | 
With Illus- | 


vus corax Sinuatus). 
cular System in Birds. 
Smithsonian Institute, Washington, U.S.A. 
trations. 8vo. 135. net. 


A COURSE OF ELEMENTARY 


PRACTICAL HISTOLOGY. By WILLIAM FEARN- 
LEY. Crown 8vo. 7s. 6d. 


A COURSE OF ELEMENTARY 


PRACTICAL PHYSIOLOGY AND HISTOLOGY. 
By Prof. MICHAEL FOSTER, M.D., F.R.S., and 
J. N. LANGLEY, F.R.S., Fellow of Trinity College, 
Cambridge. Sixth ‘Edition. Crown 8vo. 7s. 6d. 


LESSONS in ELEMENTARY PHY- 
SIOLOGY. By T. H. HUXLEY, F.R.S. With nume- 
rous Illustrations. Fourth Edition. Pot 8vo. 4s. 6d. 


QUESTIONS on HUXLEY’S LES- 
SONS in ELEMENTARY PHYSIOLOGY. For the 
Use of Schools) By THOMAS ALCOCK, M.D. Fifth 
Edition. Pott 8vo. 1s. 6d. 


An ATLAS of PRACTICAL ELE- 
MENTARY BIOLOGY. By G. B. HOWES, Assistant 
Professor of Zoology, Royal College of Science. With a 


preface by T. H. HUXLEY, F.R.S. Medium gto. 145. 
MACMILLAN AND CO., LONDON. 


A TEXT-BOOK of PHYSIOLOGY. 
By MICHAEL FOSTER, M.D., F.R.S., Professor of 
Physiology in the University of Cambridge, ‘and Fellow of 
Trinity College, Cambridge. Illustrated. 8vo. 

Part I. Comprising Book I. Blood—The Tissues of Move- 
ment, the Vascular Mechanism. Sixth Edition. tos. 6d. 

Part II. Comprising Book II. The Tissues of Chemical 
Action, with their Respective Mechanisms—Nutrition. Sixth 
Edition. 10s. 

Part III. The Central Nervous System. Sixth Edition. 
7s. 6d. 

Part IV. Comprising the remainder of Book III. The 
Senses and some Special Muscular Mechanisms, and Book IV. 
The Tissues and Mechanism of Reproduction. Fifth Edition. 
Ios. 62. 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster's ‘‘ Text-book 
of Physiology.” By A. SHERIDAN LEA, D.Sc., 
F.R.S., University Lecturer in Physiology in the Uni- 
versity of Cambridge. Fifth Edition. 8vo. 7s. 6d. 


PHYSIOLOGY. By Micuaet Foster, 


M.D., F.R.S. With Illustrations. Pot 8vo. 1s. 
[Sczence Primers. 


PHYSIOLOGY for BEGINNERS. By 
M. FOSTER, M.D., F.R.S., Professor of Physiology in 
the University of Cambridge, and LEWIS E. SHORE, 
M.A., M.D., Fellow of St. John’s College, Cambridge, 
and Senior Demonstrator of Physiology in the University 
of Cambridge. Globe 8vo, 2s. 62. 


A TEXT-BOOK of the PHYSIO- 
LOGICAL CHEMISTRY of the ANIMAL BODY. 
Including an Account of the Chemical Changes occurring 
in Disease By ARTHUR GAMGEE, M.D., F.R.S., 
Emeritus Professor of Physiology in the Owens College, 
Victoria University, Manchester. 8vo. Vol. I. 18s. 
Vol. II. 18s. 


TREATISE on COMPARATIVE 


EMBRYOLOGY. By the late Prof. F. M. BALFOUR, 
M.A., F.R.S. In two Vols. Second Edition. Medium 
8vo. Vol. I. 18s. Vol. II. 21s. 


The ELEMENTS of EMBRYOLOGY. 
By Prof. MICHAEL FOSTER, M.D., F.R.S., and the 
late Prof. F. M. BALFOUR, F.R.S. Second Edition, 
revised. Edited by A. SEDGWicK, M.A., and W. 
HeaPeE, M.A. Illustrated. Crown 8vo. 10s. 6d. 


LESSONS in ELEMENTARY BIO- 
LOGY. By Prof. T. JEFFERY PARKER, F.R.S. 
Illustrated. Second Edition. Crown 8vo. 10s. 6d. 


A COURSE of PRACTICAL IN- 
STRUCTION in ELEMENTARY BIOLOGY. By T. 
H. HUXLEY, F.R.S., assisted by H. N. MARTIN, 
F.R.S., Professor of Biology in the Johns Hopkins Uni- 
versity, U.S.A. Third Edition, revised and extended by 
G. B. Howes, Assistant Professor, Royal College of 
a, and D. H. Scott, Ph.D. With a Preface by 
. H. Hux ey, F.R.S. Crown 8vo. 105. 6d. 
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MACMILLAN AND CO’S BOOKS 


FOR 


STUDENTS OF ECONOMICS. 


DICTIONARY of POLITICAL ECONOMY. 
Edited by R. H. INGLIS PALGRAVE, F.R.S. Vol. I. 
(A—E). Medium 8vo. 21s. net. 


PRINCIPLES of ECONOMICS. By ALFRED 


INTRODUCTION to the STUDY of POLI- 


MARSHALL, M.A., Professor of Political Economy in , 


the University of Cambridge. Two Vols. Vol. I. Second 
Edition. 8vo. 12s, 6d. net. 


ELEMENTS of the ECONOMICS of IN- 
DUSTRY. Being the first volume of ‘‘ Elements of 
Economics.” By Prof. A. MARSHALL. Crown 8vo. 
35. 6d. 


The PRINCIPLES of POLITICAL ECO- 


NOMY. By HENRY SIDGWICK, Knightbridge 


Professor of Moral Philosophy in the University of 
Cambridge. Second Edition. 8vo. 16s. 


MALTHUS and his WORK. By JAMES 
BONAR, M.A.,Balliol College, Oxford. 8vo. 12s. 6d. 


By the late Prof. W. STANLEY JEVONS, LL.D., 
F.BS. 
The STATE in RELATION to LABOUR. 


New Edition. Crown 8vo. 2s. 6d. 
[Zuglish Citizen Series. 


POLITICAL ECONOMY. Pot 8vo. Is. 


[Sctence Primers. 


The THEORY of POLITICAL ECONOMY 
Third Edition. 8vo. 10s. 6d. 


INVESTIGATIONS in CURRENCY and | 


FINANCE. Illustrated by Twenty Diagrams. Edited 
with an Introduction by Prof. H. S. FOXWELL. §8vo. 
2Is. 


By the late Prof. HENRY FAWCETT. 
MANUAL of POLITICAL ECONOMY. 


Seventh Edition. Crown 8vo. 12s. 


An EXPLANATORY DIGEST of Prof. 


FAWCETT’S ‘‘MANUAL of POLITICAL ECO- 
NOMY.” By C. A. WATERS, B.A. Crown 8vo. 2s. 


FREE TRADE and PROTECTION. An 
inquiry into the causes which have retarded the general 
adoption of Free Trade since its introduction into England. 
Third Edition. Crown 8vo. 3s. 6d. 


POLITICAL ECONOMY. 8vo. 


POLITICAL ECONOMY for BEGINNERS. | 


By MILLICENT GARRETT FAWCETT. Seventh 
Edition. Feap. 8vo. 2s. 6d. 


By the late Prof. J. E. CAIRNES, LL.D. 
Some LEADING PRINCIPLES of POLI- 
TICAL ECONOMY NEWLY EXPOUNDED. 8vo. 
145. 
The CHARACTER and LOGICAL METHOD 


of POLITICAL ECONOMY. Second and enlarged 
Edition. Crown 8vo. 65. 


TICAL ECONOMY. By LUIGI COSSA, Professor in 
the Royal University of Pavia. Revised by the Author 
and translated from the Italian by Louris Dyer, M.A., 
Balliol College. Crown 8vo. 8s. 6d. net. 


The ALPHABET of ECONOMIC SCIENCE. 
By PHILIP H. WICKSTEED. Part I. Elements of 
the Theory of Value or Worth. With Diagrams. Globe 
8vo. 25. 6d. 

The JOINT STANDARD: a Plain Exposition 


of Monetary Principles and of the Monetary Controversy. 
By ELIJAH HELM. Crown 8vo. 3s. 6¢. net. 


EIGHT HOURS for WORK. By JOHN RAg, 


M.A., Author of ‘‘ Contemporary Socialism.” Crown 8vo. 
45. 6d. net. 


The DISTRIBUTION of WEALTH. By 
JOHN R. COMMONS, Professor of Economics and 
Social Science, Indiana University. Svo. 7s. net. 


PROFIT SHARING between EMPLOYER 
and EMPLOYEE. A Study in the Evolution of the 
Wages System. By NICHOLAS PAINE GILMAN. 
Crown 8vo. 7s. 6d. 

By Prof. FRANCIS A. WALKER, Ph.D. 


12s. 6d. 


A brief TEXT-BOOK of POLITICAL 


ECONOMY. Crown 8vo. 6s. 6d. 


FIRST LESSONS in POLITICAL ECO- 
NOMY. Crown 8vo. 5s. 


The WAGES QUESTION. A Treatise on 
Wages and the Wages Class. 8vo. 8s. 6¢. net. 
MONEY. 8vo. 8s. 6d. net. 


MONEY in its RELATIONS to TRADE and 
INDUSTRY. Crown 8vo. 7s. 64. 


LAND and its RENT. Fcap. 8vo. 3s. 6d. 


By Prof. EUGENE V. BOHM-BAWERK. 
CAPITAL and INTEREST. A Critical 


History of Economical Theory. Translated witha Preface 
and Analysis by WILLIAM SMART, LL.D., Lecturer 
on Political Economy in the University of Glasgow. 8vo. 
net. 


The POSITIVE THEORY of CAPITAL. 


Translated with a Preface and Analysis by Dr. WILLIAM 
SMART, 8vo. 12s. net. 


NATURAL VALUE. By FRIEDRICH VON 


WIESER, Professor in the German University of Prague. 
Edited, with a Preface and Analysis, by Dr. WILLIAM 
SMART. The Translation by CHRISTIAN A. MALLOCH 
8vo. 10s, net. 


An INTRODUCTION to the THEORY of 
VALUE, on the lines of Menger, Wieser, and Boéhm- 


Bawerk. By Dr. WILLIAM SMART. Crown 8vo. 
35. net. 
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Allows perfect freedom to the spine to bend or twist, and thus to exercise the muscles ; 


MUTTON. 


D Sons, Limirep, at 7 and 8 Bread Street Hill, 


INVALID - STAYS, 


Horse 


Power per Hour. — 
CROSSLEY BROS., 


EFFICIENT. 


PRESERVED PROV; SIONS 
SOUPS & 


ACMILLAN AND Co., at 29 Bedford Street, London, W.C., 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH, 


- No. 1315, VoL. 51.] 


"THURSDAY, JANUARY 1 ‘10, 1895. 


[PRICE SIXPENCE. 


Registered as a at the Post. Office, 


[All Rights are 


NEW LANTERN SLIDES. 


JUST 


Glass Manufacture 67 Slides 
Creatures of other Days ws 
Wasps and their Nests. 
Tin and Copper Mining 
English History (Gardiner) ... 350, 
English History (Green) 
Hygiene (Knight’s Series) ... oa 
Madagascar ... ‘ies 
Hawaiian Islands 119 
Southern California ... 
Deir-e]-Bahari.. 
Life and Duties of the Citizen 120 ,, 


DETAILED | IST FREE. 
The above Slides are strictly copyright, and are all published by 
NEWB co. 
Scientific Fnstrument Makers, 
8 FLEET STREET, LONDON. 


Complete Lantern and Slide Catalogue 6 prumpa. 


NOW READY. BRD EDITION. 


CHEMICAL HANDICRAFT. | 


A CLASSIFIED AND DESCRIPTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of 
Class Experiments, for every Process of Chemical Research 
and for Chemical Testingin the Arts. Accompanied by copious 
Notes, explanatory of the construction and use of the Apparatus. 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 


This Edition has been entirely rewritten up to dale, and ts 
illustrated by many hundreds of new Engravings sfecially 
prepared from Photographs of the Apparatus. 

The prices have been thoroughly revised, and the book forms the 
MOST COMPLETE and CHEAPEST CATALOGUE 
of MODERN APPARATUS and REAGENTS extant. 


JOHN J. GRIFFIN & SONS, 4 
22 GARRICK STREET, LONDON, W.C. 


NALDER 
BROS. & CO. 


(*. H. NALDER, 
Cc. W.S. CRAWLEY, 
A. SOAMES.) 


16 RED LION ST. 
CLERKENWELL, LONDON. 


MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogues Post Frez on 
application. 
Tevernone No. 6770. 


Telegraph Address, * Secohm, 
london.’ 


STANDARD METEOROLOGICAL INSTRUMENTS 


Encyclopedic 


Catalogue of Mathematical, Philosophical, Op- 


tical, and Standard Meteorological Inst a 
containing numerous Comparative Tables of 


Twelve Hundred Engravings, 


Reference, and Illustrated by 
Royal 8vo, Cloth, Gilt Lettered, price 5s. 6d 


NEGKRETTI & ZAMBRA'S 


NEGRETTI & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the Queen, 


38, HOLBORN VIADUCT, E.C. 
45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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GOVERNMENT GRANT of £4000 to 
defray the expenses of Scientific Investigations. Applications for the 
year 1895, to be considered at the Annual Meeting of the Government 
Grant Committee, must be forwarded to the SecRETARIES, Royal 
Society, Burlington House, London, W., marked ‘*Government 
Grant,” by February 28, and must be written upon printed orms which 
can be obtained from the Assistant SECRETARY. 


BRITISH ASSOCIATION FOR THE. 
ADVANCEMENT OF SCIENCE, 


BURLINGTON HOUSE, LONDON, W. 
The next ANNUAL MEETING of the ASSOCIATION will be held 
at IPSWICH, commencing on WEDNESUVAY, SEPTEMBER 1r. 
: 
Sir DOUGLAS GALTON, K C.B., D.C.L., LL.D., F.R.S., F.G.S., 
F.R.G 


R.G.S. 


G. GRIFFITH, Assistant General Secretary. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


‘TUESDAY next (JANUARY 15), at 3 o'clock, Prof. CHaRLEs STEWART, 
M.R.C.S., Fullerian Professor of Physiology, R.1.— First of Twelve Lectures 
on ** The Internal tramework of Plants and Animals.” One Guinea the 
Course. 

THURSDAY (JANUARY 17), at 3 o'clock, Witttam SamveEv Lixty, 
Esq., M A., Hon. Fellowof Peterhouse, Cambridge.—First of Four Lectures 
on ‘*Four English Humourists of the Nineteenth Century.” Half-a- 
Guinea, 

SATURDAY (JANUARY 19), at 3 o'clock, Lewis F. Day, Esq.— 
First of Three Lectures on ‘* Stained Glass Windows and Painted Glass” 
(from the point of view of Art and Craftsmanship). Half-a-Guinea. 

Subscription to all the Courses in the Season, Two Guineas. 

_ FRIDAY (JANUARY 18), at 9 o’clock, Prof. Dewar, M.A., LL.D., 
F.R.S., *: Phosphorescence and Photographic Action at the ‘Temperature of 
Boiling Liquid Air.” 


To the Friday Evening Meetings, Members and their friends only ara 
admitted. 


BEDFORD COLLEGE, LONDON 


(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Founded 1849. 
Principal—Miss Emity Penrose. 

LENT TERM will BEGIN on THURSDAY, JANUARY 17, 1895. 

Preparatiou for all the Examinations in Arts and Sciences of the Uni- 
versity of London. Lectures in all Branches of Higher Education. Single 
Courses in any Subjects may be attended. Four Laboratories are open to 
Students for Practical Work. Evening Leciures at Reduced Fees for 
Teachers. The Training Department provides Education in the Profession 
of Teaching. The Art School is open daily from 10 to 4. Special Lectures 
on Saturdays. 

All inquiries to be made of the Principat. 


EXAMINATIONS. 


Evening Classes (Lectures and Laboratory Work) in EXPERIMENTAL 
PHYSICS, for preparing Candidates for the Preliminary Scientific, [nter- 
mediate Science and B.Sc. Examinations, are held at the Birkbeck Institu- 
tion, Bream’s Buildings, E.C. For Prospectus and detailed Syllabus of 
Practical Work apvly to the Secretary of the Physics Classes. The 
NEWLY EQUIPPED LABORATORY is open from 6 to 9 every 
Evening. and from 2 to § on Saturdays. 


COLFE’S GRAMMAR SCHOOL, 
LEWISHAM, LONDON. 
HEAD MASTER required, between 25 and 40; must be Graduate of 
U.K. and Experienced ‘leacher in Science and Mathematics. 
Emoluments, £500 a Year. Scholars, 81. School rebuilt 1890. Accom- 
modation for 200. 
Form, on which Application must be made before FEBRUARY 15, can 


be obtained from the undersigned. : 
Election, April 3. Commence duty September 1895. Scheme, price 6d. 


W. ARNOLD HEPBURN, 
Clerk to the Governors. 


Leathersellers’ Hall, St. Helen’s Place, London, E.C., 
January 8, 1395. 


SCIENCE AND FORM MASTER wanted 


for a Technical School. A Candidate must be qualified to earn the 
South Kensington Grant in Inorganic Chemistry, Machine Construc- 
tion, and also Drawing, Magnetism, and Electricity. Salary, £150 
per annum. The Po-t is free trom Supervision Duty. Apply to 
Askin, GapBiTas, THRING, and Co., 36 Sackville Street, London, 


LIVERPOOL SCHOOL BOARD. 


The Board require, at once, the services of an ASSISTANT SCIENCE 
DEMONSTRATOR. The person appointed must be qualified to take 
part in the Experimental Science Teaching (Mechanics, Chemistry, and 
Physics) given in the Board Schvols, and to teach Subjects V., VIII:, 
X., Xf., and XXII. of the Science and Art Departiment’s Directory. 
Salary £1oo first year, rising in four years to £120, with an extra annual 
ayment from ¢3to £11 if applicant holds Science and Art Certificates and 

Jniversity distinctions ; and also a small proportion of the Grant received 
for the Classes (if any) taught under the Science and Art Department. 

Applications, stating age, qualifications, and experience, must be received 
not later than Tuesday, January 22, addressed to 

EDWARD M. HANCE, 


Clerk to the Board 
School Board Office, Liverpool, January 8. 


B.Sc., BOTANY, and MATHEMATICAL 
CLASSES, FEBRUARY rr. Intermediate Science Classes.—For 
Prospectus and details apply R. C. B. Kerin, B.A. (London), Carlyon 
College, 55 Chancery Lane, W.C. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Instructor—C,. CAPITO, M.I.E.E., M.I.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, ard 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hilland the Central Institution. 


Alectrical Physical Tustruments 


FOR ALL PURPOSES 


»R.W.PAUL.Maxer.44,HATTON GARDEN, LONDON.EC: 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R_ C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (N:tural and Cur) suitable for Collec- 
tions or Jewels; likewise. a unique Opal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Laequer,Gongs Shells.and other Curios. 


LIVING. SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia camganulata, Stephanoceros, Eichormi, and other 
Pond Life. Specimen tube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM, 
THE LABOKATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpe 
preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

DWARD J. BLES, Director. 


The Laboratory, Plymouth. 
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Sale by Auction. 


MONDAY NEXT. 
VALUABLE COLLECTION OF BRITISH AND EXOTIC LEPI- 
DOPTERA, THE PROPERTY OF A GENTLEMAN GOING 
ABROAD. 


MR. J.C. STEVENS will sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MON DAY next, 
JANUARY 14.. at half-past 12 precisely, a Collection of Tropical 
Butterflies and Moths, in bred condition, including most of the greatest 
Varieties, Ornithopteras, Morplus, &c. Alse a nearly complete typical 
Collection of British Lepidoptera, coniaining fine Dispar, unique 
varieties, &., Handsome Ebony Cabinets, &c. 

N.B.—The above two Collections will be offered intact in the first instance, 
and if the low reserve is not reached, they will then be disposed of entirely 
without reserve in Lots to suit all purchasers. 

ALso 
A fine Collection of British Coleoptera, consisting of over 17,500 well- 
Mounted Specimens, all Named and in good condition. 
On view the Saturday prior, 12 till 4, and Morning of Sale, and Catalogues 
had. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 64.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 

CK SECTIONS for the MICROSCOPE a 1s. 6d. each, Post Free. 
CATALOGUES GRATI 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


H. BUTLER, M.A. Oxon., Assoc.R.S. 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealerin Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable tor Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts. : Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blence- -Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in og 

Now Ready, THE GLACIALISTS’ MAGAZIN Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawvien’s GOLDFIELDS | OF MASHONA- 
LAND. Price ros. . 6d. 


For MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY'S MUSEUM & STORES 


FOR 
WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &e., &e. 

Also Rocks and Rock Sections, the finest Stock i in London. 


NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


EPPS 
COCOAINE 


COCOA-NIB EXTRACT. 
(TEA-LIKE). 
A thin beverage of full flavour now with many beneficially taking the 


place of tea, Its active principle being a gentle nerve stimulant, supplies 
the needed energy without unduly exciting the system. 


1n Packets AND Tins By Grocers, LABELLED: 
JAMES EPPS & CO., Ltd., 
Homeopathic Chemists, London. 


Now Ready. Free on Application. 


(No. 251). A Catalogue of Books on 
General Literature, Astronomy, Classics, Economics (in- 
cluding Banking), Electricity and Mag.etism, Eton, 
Mathematics, Theology, Recent Purchases, &c. 28 pp. 
containing 602 items. 

Containing a Set of the Encyclopedia Britannica; Quarterly Yournal of 
Microscopical Science; Lord Napier’s Rabdologiz, 1617; Large Paper 
Copy of Newton’s Principia, ix folio; Cambridge Philosophical Society's 
Transactions; Proceedings of the Royal Society; ‘laylor’s Scientific 
Memorrs, complete ; Newtoni Opera, 5 Vols. ; Proceedings of London 
Mathematical Society ; yoy of the Operations of the Great Trigono- 
metrical Survey of India; &c., 


MACMILLAN BOWES, Cambridge. 


Now Ready. 
CLOWES and COLEMAN’S 


ELEMENTARY QUALITATIVE ANALYSIS. 


With Illustrations, Cloth, 2s. 6d. 
J. & A. CHURCHILL, Lonpon. And all Booksellers. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The follo«ing are a few of the sets in Stock : 


1. Evolution. 8. The Metamorphoses of Insects. 

2. Usanen Objects of the Sea- | g- The Beginnings of Life (Pro- 
t , &e ). 

3. The Contents of the Tow-Net. El A 

4. A Dredging Cruise. to. Elementary Zoology. 

5. Zoophytes and Jelly-fish. | 1. The Fertilisation of Flowers. 

6. Star-fish and Sea-urchins. 

>. The of Cree 12. The Mechanism of Plants. 


tacea. | 13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
requirements. 

Price 1/- each, with reduction for a Quantity. 
Slides 4o Order at same Price as from Stock ; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed, Full Particulars on 
application. 


JAMES HORNELL, BioLOciCAL LABORATORY, JERSEY 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


NO ICE. — Advertisements business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS ” 
LONDON. 


SUBSCRIPTIONS TO *“ NATURE.” 


Quarterly ... F 
To ALL PLACES ABROAD :— 

OM 

Quarterly ..... °o 8 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column ..... 2 


Per Line after ‘ ° 
One Eighth Page, or "Quarter ‘Column ; ° 
1 
3 


Quarter Page, or Halfa Column. . . 
Half a Page, ora Column ...... 
Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MR. MURRAY'S NEW WORKS. 


TWO GREAT NATURALISTS. 


With Portraits and [llu-trations, Two Vols , Crown 8vo. 245. 


THE LIFE OF RICHARD OWEN: based on his Correspondence, his Diaries, 
and those of his Wife. By his Grandson, the Rev. RICHARD OWEN, With a Chapter by the Right Hon. T. H. 
HUXLEY. [Second Edition. 


“*Its simplicity is in kesping with the pervading tone of this charming life of a really great and estimable man.”"—Daily Telegraph. 

“This biography is, of course. mainly addressed to the scientific w orld, b tt it will be relished by all wh> can enjoy the account ofa singularly interesting 
and versatile character, even if they have av «cq 1a ntan‘e with the branch of learalng of which Owen was so distingu shed an exnonent.”—Standard, 

“A book of moderat+ compass and remarkable interest. In these pages a very human figure stands out, bold in its outlne, but revealing many an 
intimate detail.”"—Saturday Review. 

** Phe volunes ree n with anecJtotes ; and the second is even richer than the first, for Owen's life becomes fuller and broader as manhood ripened into 
age.”—St. James's Gazette. 


With Portraits and Illustrations, 8vo, 12s. 


WILLIAM BUCKLAND, D.D., F.R.S., sometime Dean of Westminster, twice 
President of the Geolosical Society, and President of the British Association at Oxford in 1832. HIS LIFE and 
CORRESPONDENCE By his Daughter, Mrs. GORDON. 

“The De - well deserves the tribute paid him in this volume, which is of modern proportions, and in no way exaggerates its subject's claim to remem- 
brance,”—Globe. 
** It isa very readable book, for it gives an excellent account, without any ‘padding or unnecessary details, of a most original man.” —Westminster 

Gazette. 

“*Next to Charles Darwin, Dean Buckland is certainly the most interesting personality in the field of natural science that the present century has pro- 
duced.”—Daily News. 


With Portrait and Illustrations, Crown 8vo. 12s. 


SIR VICTOR BROOKE, Bart., Sportsman and Naturalist: his Diaries 


and Correspondence. With a Chapt-r on his Researches in Natural History by Sir Wittiam H. Flower, K.C.B., 
Direztor of the Natural History Branch of the British Museum. Edited, with a Memoir of his Life, by O. Lestiz 
STEPHEN. 
“The vag isa delightful one, illustrating the -unpretending career of an accomplished and many-sided man, yet abounding in incident and variety of 
sensation.” — Times. 
“*While his toss will always b= mourned by th se who had the privilege to know hin, his memory will be kept green by the graceful tribute to his worth 
which is embodied in the voluine before us.” —Fie/d. 


Crown 8vo, tos, 6d, 


ROMAN GOSSIP. By Mrs. Minto Ettior, Author of “ An Idle Woman in Sicily,” 
** Old Court Life in France,” &c. 
CONTENTS :—Pio Nono—Countess Spaur—Cardinal Antonelli—Il Re Gailantuomo—Guribaldi—The Roman Buonapattes 
‘* Madame Mére,” Q 1een Hortense, Princess Pauline, &c. 


“*One of the most interesting books of gossip we have read for some time.” —Daily Chronicle. 
volume which hardly contains a dull page.""—Westminster Gazette. 

“The whole bok affords d+tigh fal r-ading."—D Telegraph. 

‘*A fascinating picture of Roman Society.”—Daily News. 


With Portrait, Crown 8vo, 7s. 6d. 


EARLY ADVENTURES in PERSIA, BABYLONIA, &c. Including a 
Residence among the Wild [rises of the Zurras Mountain: before the Discovery of Nin-veh, &y the late Right Hon. 
Sir A. HENRY LAYARD, G.C.B., D.C.L. Condensed from his Larger Work, and Revi-ed by the Author. With 
an Introductory Notice of the Author by Lord ABERDARE. 


_ “Ttisindeed a char ningly-told story of genuine adventure. [t is the simple unpretentious story of the wanderings of his youth in one of the most 
interesting regions of the world.” — 77mes. 


DR. SMILES’S WORKS. 


With Portrait, Crown 8vo, 6s. 


JOSIAH WEDGWOOD, F.RS., the Great Artistic Potter; his Personal 


History. By SAMUEL SMILES, LL.D., Auhor of “ The Lives of the Engineers,” of * Sel! Hf Ip,” “ Character,” &c. 
‘**A monograph which promises to be not the leas: popu'ar of the author’s already long list of works of this class."—Daily News.. 
“ He has nor failed to make us feel that the subject of his biography was a great man, almost worthy of the splendidc« mpliment paid him by Novalis, 
when he said that Goethe played in the German world of letters the same part that Wedgwood played tn the English world of ar.” - Observer. 


LIVES OF THE ENGINEERS. [llustratei with 9 Steel Portraits and 342 Enzravings on Wood. 5 Vols., 75. 6a. each. 
LIFE OF GEORGE STEPHENSON, With Illustrations, 215., 75. 6¢., or 25. 6d. 

JAMES NASMYTH, Engineer. A» Autobiography. Illustrated, 6s. 

JASMIN: Barber, Poet, Philanthropist. 6s. 


‘TL rasait bien, il chantait mieux. .. . Si la France possédait dix pottes comme Jasmin, dix pottes de cette influence, elle n’aurait pas & eraindre 
de révolutions.”"— Sainte-Beuve. 


6s. each. 
SELF-HELP. THRIFT. 
CHARACTER. DUTY. 
LIFE AND LABOUR. INVENTION AND INDUSTRY. 
INDUSTRIAL BIOGRAPHY. SCOTCH NATURALIST, 


THE HUGUENOTS: their Set'lenents, Churches, and Industries in England and Ireland. Crown 8vo, 75. 6d. 
ROBERT DICK: Geologist and Botanist. With Portrait etched by Rayon, and numerous Illustrations. Crown 8vo, 125. 


JOHN MURRAY, Albemarle Street. 
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DIARY OF SOCIETIES. 


LonpDoNn. 
THURSDAY, JANUARY 10. 

Mare=zMmaricaL Society, at 8.—On the Expansion of Functions: E. T. 
Dixon.—Some Properties of a Generalised Brocard Circle: J. Griffiths. — 
Electrical Distribution on Two Intersecting Spheres: H. M. Mac- 
donald. 

Lonpon INnsTITUTION, at 6.—The Waves of Water and Waves of Light: 
A. P. Laurie. 

InsTiTUCION OF ELECTRICAL ENGINEERS, at 8.—Inaugural Address of the 
President: R. E. Crompton, 

FRIDAY, January 11. 

Puvsicat Society (University College, ‘ower Street), at 4.30.—On the 
Passage of an Oscillator Wave-Train through a Plate of Conducting Di- 
electric: G. U. Yule.—On the Heat of Vaporisatin of certain Organic 
Liquids: Prof. Ramsay, F.R.S., and Miss Dorothy Marshall.—The 
‘Thermal Conductivity and Emissivity of Brass in Absolute Measure, and 
the Influence of Curvature on Emissivity: N. Eumorfopoulos.—Observa- 
tions on Emissivity and Curvature: A. W. Porter.—Experiments on the 
Production of Combination Tones: Dr. C. V_ Burton. 

{nsTiTUTION oF Civit_ ENGINEERS, at 3. -The Ampthill Second Tunnel 
on the Midland Railway: Edward E. Matheson. -Tunnelling. with 
special reference to Ampthill and Elstree Second Tunnels on the Miland 
Railway: Hon. H. W. Holmes & Court. 

Ro-aL ASTRONOMICAL Society, at 8.—Observations of the Transit of 
Mercury, 1894 November ro. made in New South Wales: H. C. Russell. 
—Preliminary Note on the Determination of Terrestrial Longitudes by 
Photography: Captain E. H. Hills.—Royal Observatory, Greenwich : 
Mean Areas and Heliographic Latitudes of Sun-spots in the Year 1892, 
deduced from Photographs taken at he Royal Observatory, Greenwich, 
at Dehra Din (India), and in Mauritius. Observations of Occultations 
of Stars by the Moon, and of Phenomena of Jupiter’s Satellites, made in 
the Year 1894.—Observations of Encke’s Comet. 

SATURDAY, Janvary 12. 

Essex Fierp Cius(at Grosvenor House, Walthamstow), at 6.30.—Stray 

Notes on Natural History: Prof. Charles Stewart. 
SUNDAY, January 13. 
Sunpav Lecrure Sociery, at 4.——Notes on Life in Australia: Oswald 


Browa, 
MONDAY, Janvary 14. 
Sosiety or Arts, at 8.—The Arc Light: Prof.S. P. Thompson, F.R.S. 
TUESDAY, Janvary 15. 

INSTITUTION, at 3.—Internal framework of Plants and Animals. 
Prof. C. Stewart. 

RovaL STatisTicaL Society (Museum of Practical Geology, Jermyn 
Street), at 4.45.—The Colleges of Oxford and Agricultural Depression : 
L. L. Price. 

InsTITUTION oF CiviL ENGINEERS, at 8.—Papers to be further discussed : 
‘Vhe St. Gotha d Mountain. Railway and the Stanzerh. rn Cable Railway: 
Sigvard J. Berg. —The Monistrol- Montserrat Rack- Railway : Alfred Col- 
lett. —The Usui Mountain-Railway, Japan: C. A. W. Pownall 

Zoo.oeicat Society, at 8.30.—On some Foraminifera obtamed by the 
Royal Indian Marine Survey’s s.s. /nvestigator from the Arabian Sea 
near the Laccadive Islands: Frederick Chapman.—Enumeration of the 
Hemiptera- Homoptera of the Island of St. Vincent, W.I.: P. R. Uhler. 
—On a New Species of the Family Coccidz belonging to a Genus new 
to the Fauna of the Nearctic Region: T. D. A. Cock rell. 

Rovat Vicrorta Hatt, at 8.—Our Unseen Friends and Foes: Dr. 


Plimmer. 
WEDNESDAY, 16. 

Rovat METEOROLOGICAL SociETY, at 7.30. ~The Gale of December 21-22, 
1894, over the British Isles: Charles Harding. —-At 8.15.—Annua[ 
General Meeting.—Address by the President, R. [nwards 

ENTOMOLOGICAL Society, at 8.—Annual Meeting.—Election of Officers 
and Council —On Recent Contributions to our Knowledge of the Geo- 
graphical Distribution of Lepid »ptera : The President. 

Society or Arrs, at 8.—C mmercial Synthesis of Iluminating Hydro- 
carbons: Prof. Vivian B. Lewes. 

Rovat Microscopicat Society, at 8 —Annual Meeting.—Address by the 
President, A. D. Michael. 

THURSDAY, January 17. 

Rovat Society, at 4.30 following Papers will probably be read :— 
The Trusts of the Royal Society: Sir Joha Kvans, K.C.B., Treas. R.S. 
—The Latent Heat of Evaporation of Water. E. H. Griffiths.—On 
Slow Changes in the Magnetic Permeability of tron: W. M. Mordey. 

Society or Arts (Indian Section), at 4 32.—The Lushais, and the Land 
they live in: Captain John Shakespear. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d, 
Address all communications: 
‘Instrument Company, Cambridge.’’ 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers. Cathetometers, Optical 
Be..ches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. Prices moderate. 

W. WILSON (formerly Foreman at Mess’s. ELLIOTT BROS.), 
56 Crogsland Road, Chalk Farm, Locdon, N.W. 


NATURAL SCIENCE. 
A Monthly Review of Scientific Progress. 


VOLUME VI. begins with the JANUARY Number, which is now ready 
and contains :— 
NOTES AND COMMENTS.—Researcu Decrees at Oxrorp 
AND CamBripGE—A CENTRAL ZooLoGicaAL BurzEau—NOMEN- 
CLATURE OF SPECIES—ROOTLETS PENETRATING LivinG Tissues 
—Histo.ocy or Fossit PLanrs—NucGcets or Gotp—Srerit- 
IsED Fooos—Tue Tusercte Commission, &c., &c. 
I.—THE STUDY OF EXISTING GLACIERS. 
Captain F.G.S., F.C.S., &c. 
IIl.—THE MAMMALS OF THE MALAY PENINSULA. (Part I.) 
H. N. M.A., F.L.S 
III.—THE DISTRIBUTION OF FOOD FISHES IN RELATION 
TO THEIR PHYSICAL SURROUNDINGS. (Illustrated.) 
H. N. Dickson, F.R.S.E., F. R.G.S. 
IV.—THE PROBLEM OF THE PRIMAVAL SHARKS.  (lIllus- 
trated.) 
A. Smitu Woopwarp, F.L.S. F.G.S., F.ZS. 
V.—MUSICAL BOXES IN SPIDERS. (Iilustrated.) 
R. Innes Pocock. 
Reviews or “Tue Lire of Richarp Owen,” “ PsycHoLocy,”’ 
By WuNpT anp By LLovpy MorGan, * PrRacTicaL 
PuysioLocy,”” oF BroLoGcy,” Wat- 
THER’s “Diz BitpunG G#STEINE,” AND OTHER NEw 
Booxs, Preriopicats, AND EXCERPTS. 
Osiruary (F, BucHaNAN WuiTe), NEws AND CORRESPONDENCE. 


London : RAIT, HENDERSON & CO., 22 St. Andrew 
Street, E.C. 
PRICE ONE SHILLING NET. 
In America, Thirty Cents. 
Post Free each month for Annual Subscription of 145., 
or 3 dollars, 50 cents. 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 


Edited ty J. BRETLAND FARMER, M.A. 
With the Co-operation of an Editorial Committee. 


Contents of JANUARY Number. 


PHYSIOLOGICAL ABSORPTION. By E. Waymourn Rerp, Pro- 
fessor of Physiology in Universi:y College, Dundee. 

COAL: ITS STRUCTURE AND FORMATION (Parc By A.C. 
Sewarp, M.A., St. John’s College, Cambridge. 

THE COAGULATION OF THE BLOUv. By W. D. Hatiisurton, 
M.D., Professor of Physiology in King’s College, L:ndon 

INSULAR FLORAS (Part III.). By W. Borrinc F.R.S. 

FOLDS AND FAULTING: A REVIEW (Part I.). By W. F. Hume, 


D.Sc. 
APPENDIX.—CHEMICAL LITERATURE FOR NOVEMBER 1894 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free 
Vor I., in Handsome Cloth Boards, over 500 pp. Now Ready. Price 16s. 


London: THE SCIENTIFIC PRE5S Limited, 428 Strand, W.C. 


DAYVYENPORT’S 


NEW SMALL SEMI-AUTOMATIC ELECTRIC 


FOCUS SIMPLE 
KEEPING. CERTAIN. 
COOL. WILL FIT 

ORDINARY 


LANTERNS. 


One-fourth actual! size. 


Patent. PRICE 4s. 


J. H. STEWARD, 


406 STRAND, W.C. 457 WEST STRAND, W.C. 7 GRACECHURCH ST., E.C-, Lonoon 
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MESSRS. MACMILLAN & CO’S BOOKS 
STUDENTS OF ANTHROPOLOGY AND ARCHAOLOGY. 


ANTHROPOLOGY: an_ Introduction 


to the Study of Man and Civilisation. By EDWARD 


B. TYLOR, D.C.L., F.R.S. With Illustrations. Crown | 


8vo. 75. 6d. 


The GOLDEN BOUGH. A Study in 
Comparative Religion. By J. G. FRAZER, M.A., 
— of Trinity College, Cambridge. Two Vols. 8vo. 
28s. 


STUDIES in ANCIENT HISTORY. | 
Comprising a Reprint of ‘* Primitive Marriage,” an mate | 
into the Origin of the Form of Capture in Marriage Cere- 
monies. By the lae JOHN FERGUSON M‘LENNAN. 
A New Edition. 8vo. 16s. 


THE PATRIARCHAL THEORY. 
Based on the Papers of the late JOHN FERGUSON 
M‘LENNAN. Edited and Completed by DoNnALD 
M‘LENNAN, M.A., of the Inner Temple, Barrister-at- 
Law. 8vo. 145. 


The HISTORY of HUMAN MAR- 
RIAGE. By EDWARD WESTERMARCK, Ph.D., 
Lecturer on Sociology at the University of Helsingfors. 
With Preface by Dr. A. R. WALLACE, F.R.S. Second 
Edition. 8vo. 14s. net. 


KAMILAROI and KURNAI: Group- 


Marriage and Relationship, and Marriage by Elopement. 


Drawn chiefly from the Usage of the Australian Aborigines. | 


Also the Kurnai Tribe, their Customs in Peace and War. 
By LORIMER FISON, M.A., and A, W. HOWITT, 
F.G.S. With an Introduction by Lewis H. MorGAN, 
LL.D., Author of ‘* Systems of Consanguinity,” ‘‘ Ancient 
Society.” 8vo. 15s. 


BOOKS by FRANCIS GALTON, F.R.S 
INQUIRIESinto HUMAN FACULTY 
and its DEVELOPMENT. 8vo. 16s. 
NATURAL INHERITANCE.  8vo. 
95. 
HEREDITARY GENIUS: an In- 


quiry into its Laws and Consequences. . New Edition. 
Extra Crown 8vo. 7s. net. 


ENGLISH MEN of SCIENCE;; their 


Nature and Nurture. 8vo. 8s, 6d. 


FINGER PRINTS. 


Illustrations. Svo. 6s, net. 


The DECIPHERMENT of BLURRED 
FINGER PRINTS. With 16 Plates. 8vo. 2s. 6d. 
net. 


RECORD of FAMILY FACULTIES. 


Consisting of Tabular Forms and Directions for entering 
Data, with an Explanatory Preface. 4to. 2s. 6d. 


LIFE HISTORY ALBUM. Prepared 


by direction of the Collective Investigation Committee of 
the British Medical Association. 4to. 35. 6¢. Or with 
Cards of Wools for Testing Colour Vision. 45. 6d. 


With numerous 


EARLY MAN in BRITAIN and his 
PLACE inthe TERTIARY PERIOD. By W. BOYD 
DAWKINS, M.A., F.R.S., F.G.S., F.S.A., Curator of 
the Manchester Museum, and Professor of Geology and 
Palzontology in Owens College, Manchester. Illustrated. 

Medium 8vo. 255. 


PREHISTORIC ANNALS of SCOT- 
LAND. By Sir DANIEL WILSON, LL.D., F.R.S.E., 
late President of the University of Toronto. In two Vols. 

With Plates. 8vo. 36s. 


|The CIVILISATION of SWEDEN in 
HEATHEN TIMEs. By OSCAR MONTELIUS, 
Ph.D., Professor at the National Historical Museum, 
Stockholm. Translated from the second Swedish Edition. 
Revised and Enlarged by the Author. By Rev. F. H. 
Woops, B.D., Vicar of Chalfont St. Peter. With Map 
and 205 Illustrations. Medium 8vo, 14s. 


SCHLIEMANN’S EXCAVATIONS. 
An Archeological and Historical Study. By Dr. C. 
SCHUCHHARDT, Director of the Kestner Museum in 
Hanover. Translated from the German by EUGENIE 
SELLERS. With an Appendix on the Recent Discoveries 
at Hissarlik by Dr. SCHLIEMANN and Dr, DORPFELD, 
and an Introduction by WALTER Leaf, Litt.D. Illustrated 
with Portraits, Maps, and Plans. 8vo. 18s. net. 


STUDIES of the GODS in GREECE 
at CERTAIN SANCTUARIES RECENTLY EX- 
CAVATED. Being Eight Lectures given in 1890 
at the Lowell Institute. By LOUIS DYER, B.A., Oxon., 
late Assistant Professor in Harvard University. Extra 
Crown 8vo. 8s. 6d. net. 


MYTHOLOGY and MONUMENTS 
of ANCIENT ATHENS. Being a Translation of a 
Portion of the ‘‘ Attica” of PAusANIAs. By MAR- 
GARET DE G. VERRALL, With Introductory 
Essay and Archeological Commentary by JANE E, Har- 
RISON, Author of ‘* Myths of the Odyssey,” ‘‘ Introductory 
Studies in Greek Art,” &c. With Illustrations and Plans. 
Crown 8vo. 16s. 


ESSAYS on ART and ARCHAO- 
LOGY. By Sir CHARLES THOMAS NEWTON, 
C.B.. D.C.L., LL.D., Corresponding Member of the 
French Institute, and Hon. Fellow of Worcester College, 
Oxford. 8vo. 12s. 6d. 


ANCIENT ROME in the LIGHT of 
RECENT DISCOVERIES. By RODOLFO LAN- 
CIANI, LL.D.Harv., Professor of Archzology in the 
University of Rome, Director of Excavations for the 
National Government and the Municipality of Rome, &c. 
With 100 Illustrations. Small 4to. 245. 


PAGAN and CHRISTIAN ROME. 


| 


By RODOLFO LANCIANI, Author of ‘‘ Ancient Rome 
in the Light of Recent Discoveries.” Profusely Illustrated. 
Small gto. 245. 


ANNALS of an OLD MANOR- 


HOUSE, SUTTON PLACE, GUILDFORD. _ By 
FREDERIC HARRISON, Illustrated from Original 
Drawings by WILLIAM LUKER, jun., W. NIVEN, and C. 
ForsTER HaywarpD. Medium 4to. Printed on hand- 
made paper. 42s. net. 


MACMILLAN AND CO., LONDON. 
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MACMILLAN AND CO,.’S BOOKS 


GEOGRAPHY AND TRAVEL. 


GEOGRAPHY. By Sir GEORGE GROVE, | 
D.C.L. With Maps and Diagrams. Pot 8vo. Is. 

LECTURES on GEOGRAPHY. By Lieut.- | 
General R. STRACHEY, R.E., C.S.I. Crown 8vo. 
45. 6d. 


A MANUAL of ANCIENT GEOGRAPHY. | 


Authorised Translation from the German of HEINRICH 
Krerert. Crown 8vo. 5s. 


CLASSICAL GEOGRAPHY. By 
TOZER, M.A. Pot 8vo. 1s. 


A CLASS-BOOK of GEOGRAPHY. By C. | 
B. CLARKE, F.L.S., F.G.S., late Fellow of Queen’s | 


College, Cambridge. Feap. 8vo. 35. Sewed. 2s. 6d. 


A SHORT GEOGRAPHY of the BRITISH | 


ISLANDS. By JOHN RICHARD GREEN, M.A., 
LL.D., and ALICE STOPFORD GREEN. With Maps. 
Feap. 8vo. 35. 6d. 


MACMILLAN’S GEOGRAPHICAL SERIES. 
Edited by Sir ARCHIBALD GEIKIE, F.R.S. 
Director-General of the Geological Survey of the United Kingdom. 
The TEACHING of GEOGRAPHY. A Prac- 


tical Hand-bo»k for the Use of Teachers. By Sir A. 
GEIKIE, F.R.S. Globe 8vo. 2s. 


An ELEMENTARY CLASS-BOOK of 
GENERAL GEOGRAPHY. By HUGH ROBERT 


MILL, D.Sc., F.R.S.E. With Illustrations, Crown 
8vo. 35. 6d. 
GEOGRAPHY of EUROPE. By JAMEs 


SIME, M.A. With Illustrations. Globe 8vo. 2s. 


GEOGRAPHY of the BRITISH ISLES. 
By Sir ARCHIBALD GEIKIE, F.R.S. Pot 8vo. 15, 


An ELEMENTARY GEOGRAPHY of the | 


BRITISH COLONIES. By G. M. DAWSON and A. 
SUTHERLAND. Globe 8vo. 3s. 


An ELEMENTARY GEOGRAPHY of 
INDIA, BURMA, and CEYLON, By II. F. BLan- 
FORD, F.R.S. With Illustrations. Globe 8vo. 2s. 6d. 


MAPS and MAP DRAWING. By W. A. 


ELDERTON. Pot 8vo. 1s. 


The ELEMENTARY SCHOOL ATLAS. | 


With 24 Maps in Colours, specially designed to illustrate 
all Elementary Text-Books of Geography. By JOHN 
BARTHOLOMEW, F.R.G.S. 4to. Is. 


A RAMBLE ROUND the WORLD, 1871. 
By Baron de HUBNER. Translated by Lady HERBERT, 
Second Edition. Crown 8vo. 6s. 


The VOYAGE of the VEGA round ASIA 
and EUROPE. By A. E. NORDENSKIOLD. Trans- 
lated by ALEXANDER LESLIE. With five Steel Portraits, 
numerous Maps, and Illustrations. In two Vols. Medium 
8vo. 45s. Cheap Edition. Crown 8vo. 6s. 


| JOURNAL of a TOUR in MAROCCO and 


the GREAT ATLAS. By SIR JOSEPH DALTON 
HOOKER, K.C.S.I, F.R.S., and JOHN BALL, 
F.R.S. With an Appendix, including a Sketch of 
Geology of Marocco, by GEORGE Maw, F.L.S., F.G.S. 
With Plates and Map. 8vo. 21s. 


ISMAILIA. A Narrative of the Expedition 
to Central Africa for the Suppression of the Slave Trade, 
Organised by Ismail, Khedive of Egypt. By Sir SAMUEL 
W. BAKER, F.R.S., F.R.G.S. With Maps, Portraits, 
and Illustrations by ZWECKER and DURAND. Crown 8vo. 
6s. 


The ALBERT N’YANZA, GREAT BASIN 
of the NILE, and EXPLORATIONS of the NILE 
SOURCES. By Sir S. W. BAKER. With Maps, 
Illustrations, and Portraits. Crown 8vo. 6s. 


The NILE TRIBUTARIES of ABYSSINIA, 
and the SWORD HUNTERS of the HAMRAN 
ARABS. By SiS. W. BAKER. Crown 8vo. 6s. 


NARRATIVE of a YEAR’S JOURNEY 
through CENTRAL and EASTERN ARABIA (1862- 
1863). By W. G. PALGRAVE. Fourth Edition. 
Crown 8vo. 6s. 


ULYSSES: or, Scenes and Studies in Many 
Lands. By W. G. PALGRAVE, 8vo._ 12s. 62. 


TRAVELS in INDIA. By JEAN BAPTISTE 
TAVERNIER, Baron of Aubonne. Translated from the 
original French Edition of 1676, with a Biographical 
Sketch of the Author, Notes, Appendices, &c., by V. 
BALL, F.R.S. With Illustrations and Maps. In two 
Vols. Medium 8vo. 42s. 


WANDERINGS in SOUTH AMERICA, the 
NORTH EAST of the UNITED STATES, and the 
ANTILLES, in the Years 1812, 1816, 1820, and 1824. 
By CHARLES WATERTON, New Edition, Edited 
by the Rev. J.G. Woop. With roo Illustrations. Crown 
8vo. 6s. People’s Edition. Medium 4to. Sewed. 6d. 


AMONG the SELKIRK GLACIERS. Being 
the Account of a Rough Survey of the Rocky Mountain 
Regions of British Columbia. By WILLIAM SPOTS- 
WOOD GREEN, M.A., F.R.G.S. Crown 8vo. 75. 6¢. 


TRANSCAUCASIA and ARARAT. Being 
Notes of a Vacation Tour in the Autumn of 1876. By the 
Right Hon. JAMES BRYCE, M.P. With Coloured 
Map. Crown 8vo. 9s. 


RAMBLES and STUDIES in GREECE. 
With Illustrations. New Edition. By Rev. J. P. 
MAHAFFY,D.D. With a Map. Crown 8vo, 10s. 6d. 


MACMILLAN & CO., LONDON. 
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“OPTIMUS” MAGIC LANTERNS currco ron DRAWING ROOM LECTURE HALL, 


Limelightunay be adapted without alteration at an extra cost of 16s. ps 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rackané 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. ‘lhe Condenser is composed of two plano-convex lens op 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 
Pairs for dissolving arranged in one Box at same prices, Lever Dissolver, 8s. gd. 


Student’s Lantern 


Superior Japanned (totake demonstrat- Russian Iron Body, 
Metal Buuy, ing tank) with Brass Sliding Tubes, 
30s. Brass sliding Tubes, 45s. 


7 


Perforated Russian Mahogany outside | Mahogany Body, 

Iron Body. Brass Body, Two panelled | Brass Stage and 

Sliding Tubes, Doors, Brass Stages Sliding Tubes, 
50s. and Sliding ‘lubes, . 105s. 


PERKEN, SON & RAYMENT, “222 LONDON. “OPTIMUS.” 


[STANLEY 


Mathem-tical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

of every description. 
Of the clighest Quality and Finish, at the most Moderate Prices 
llustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of C..nstruction of Mathematical Instruments, and the only Gotp | 
MepALt inthe International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT ‘T'URNSTILE, HOLBORN, LONDON, W.C. 


PHGNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 

PROMPT PAYMENT OF CLAIMS. 
Secretaries—W. C. MACDONALD and F. B. MACDONALD 
LOSSES PAID OVER £20,000,000. | 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL. by an Expert. Over roo fine I Ilus- 
trations, with Priceless wrinkles in all Branches of ‘)ptical Projection. 
Never before Published. How to choose, what to avoid, and howto 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Evlarging, Register- 
ing, &c., &c. Prof. says:—‘'A th roughly practical Work, 
and should be studied by the experienced »perator and amateur alike. 
A complete vade mecum of \)ptical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage. sd. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LAnTUaRPENTE:R, Esq , Prof Forsrs.&c. Minia 
ture 'riple Lantern constructed for B. J. MALD#«N, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demunstration. Mag- 
aificent Results. Docwra Triple, Prize Medal, Highest (ward Supplied to 
the Royal Polytechnic Institution, Dr H. GrartTan -uinness, Madame 
Apge.ina Patti, &c. Patent Pamphengos Science The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 5s. 6d., marvellous value. Science Lecture Sets. N oveises. The Lantern 


| Kaleidoscope. Cheapest Lantern Outfit. in the World (randly 


trated Catalogue, over 180 choice Engravings,6d . Postage. 3d List of 
3°0 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2@. Pamph- 
fets Free. —W. C. HUGHES, Speciacist, Brewster ©ouse, 82 Mortimer 
Road, Kingsland, N. 


SCIENTIFIC 


The following is a list of the Steel Portraits 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHAKLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROKERT WILHELM BUNSEN. 
LORD KELVIN. 

BARON ADOLF ERIK NORDENSKJOLD. 
HEKMANN L. F. HELMHOLTZ. 
SIk JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIK GEORGE B. AIRY. 


WORTHIESG. 
that have appeared in the above Series:— 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMA*s 

SIR RICHARD OWEN. 

JAMES CLERK MAXWEL1. 

JAMES PRESCOTT JOULE. 

WILLIAM SPOTTISWOODE 

ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER 

DMITRI [VANOW!TSH MENDi E«t¥ 

LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, SIRAND 


Printed by Ricuarp CLay AnD Sons, Limite, at 7 and & Bread Street Hill, Queen Victoria Street, in the City of London, and published by 


MACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 66 Fifth Avenue, New York.—Tuursbay, January 10, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 13 16, VOL. 51 J 


THURSDAY, JANUAR ARY 17, “1895, 


[PRICE SIXPENCE. 


Registered as a at the Post Office. 


{All Rights are 


NEWTON'S ELECTRIC LANTERNS. 


The ELECTRIC SCIENCE LANTERNS ow in use at 
The Royal _* University College, London. 
The Royal University College, Liverpool. 
Britai The Govt. Electrical Engineering 
The Royal eg College, Chatham. 
The Cnemica The Govt. School of Practical 
The University « Onford. Science, Toronto. 
‘The University of Cambridge. The Royal College of Science, 
@ = The University of Dublin. South Kensington. 
The University of Glasgow. The Durham College of Science. 
The University of Ghent. | Santa Clara College, Cal. 
The University of California. The Goldsmith’s Co.’s Institute. 
* The University of Wisconsin. The Norrkoping Technical School. 
McGill University. ‘Ihe New Schools of Science and 
St. Louis University. Art, Maidstone, 
Leland Stanford Jr. University. &c., &c. 
ave been recently made for them by 


WTON & CO. 


Manufacturing Opticians to the Queen and the Government, 


3 FLEET STREET, LONDON. 


tion of Great 


Mlustrated Catalogue of Electric Lanterns Projection Apparatus, and | 


NEWTON’S PATENT ELECTRIC 


The Author of * Optical Projection” says of this Lantern:—‘‘The most 
complete, convenient, and powerful instrument for scientific dem :nstration 


e with which I am acquainted.” 


The author of ‘* The Book of the Lantern” says :—‘' The most complete 
and perfect projection apparatus ever devised.” 


BROWNING'S 


THE MINIATURE SPECTROSCOPE. 


This instrument will show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 

Price, with Plain Slit, £1 2s. ; ditto, with Adjustable Slit in 
Morocco Case, £1 145. ; ditto, with Achromatic Lens, &c., 
&c., in Morocco Case, £2 6s. 


Lilustrated Catalogue of Spectroscopes, Post Free. 


JOHN BROWNING, 


63 STRAND, LONDON, we. 


BECK’S MICROSCOPES. 


1-in.and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


108. 


No. 258. _THIS¥ MODEL, with 
3-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


£7 5s. 


No. 298.—The addition of Abbe 
Condenser to 258 with Iris 
Diaphragm and Focussing 
and Swinging Adjustments, 

. STAND No. 25. | £8 15s. 

FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, E.¢. 


No. 25A.—THIS MODEL, with | 


STANDARD METEOROLOGICAL INSTRU MENTS 


adic 
Op- 


tical, and Standard Meteorological Instruments 


Catalogue of Mathematical, Philosophica 


En 


& ZAMBRAS 


numerous Comparative Tables of 
eference, and Illustrated by 


Hundred Engravings, 
Royal Bvo, Cloth, Gilt Lettered, price 5s. 6d. 


NEGRETTI 


containin 


NEGRETTI & ZAMBRA. 
“Scientific Instrument Makers to Her Majesty the Queen, 
38, HOLBORN VIADUCT, E.C. 


45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and9 YORK PLACE, BAKER STREET, W. Founded 13849. 
Principal—Miss EMILY PENROSE. 
AFTERNOON LECTURES, open to Ladies and Gentlemen. Four 
‘“Lectures on English Novelists of this Century—Jane Austen. Scott, 
Charlotte Bronté, Thomas Hardy,” will be delivered on Mondays in 
February, at 4.15 pm., by H. Frank Hearn, B.A., Ph.D., beginning on 
February 4. 
Fee for the Course, 5s. ; any single Lecture, 2s. 
LUCY J. RUSSELL, Honorary Secretary. 


The Twenty-Second Annual Dinner of the 
Qld Students of the Royal School of Mines will be held at 7 o’clock on 
Friday, January 25, 1895, at the Criterion Restaurant. ‘lhe Chair will 
be taken by W. H. Greenwoop, Esq., Assoc.R.S.M., M.Inst.C.E., 
of the Birningham Smai! Arms and Metal Company, Limited, 
Tickets, 7s. 6d., each, may be obtained from the Hon. Sec., H. G, 
Graves, 5 Robert Street, Adelphi, W.C. 


PHYSIOLOGICAL AND TECHNOLOGICAL 
LABORATORY FOR THE FERMENTATIONS, 
ECOPENHAGEN (30 Frydendalsvej). 


Director: ALFRED JORGENSEN, 
Author of ** Micro-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for Advanced Students, in 
the Physiology and Technology of Fermentations, with particular regard to 
HANSEN s System for the Analysis and Pure Cultivation of Yeast. 

The Laboratory possesses a numerous collection of Culture“Yeast Species, 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction: —Alfred Jérgensen:. ‘‘@ficro-Organisms and 
Fermentation” (published by F. W. Lyon, Ea: ap Buildings, London), 
New Edition, 1893; French Edition (Paris, 1894); Third German Edition 
(Berlin, 1892). 

E. Chr. Hansen: ** Untersuchungen aus der Praxis der Garungsindustrie”’ 
(Beitrage zur Lebensgeschichte der Mikroorganismen), published by R. 
O!denbourg, Munich, 2 vols., 1890-92. [In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen), English Edition, 
London (Spon), 1895. 

Further particulars on application to DirEcTorR. 


COLFE’S GRAMMAR SCHOOL, 
LEWISHAM, LONDON. 


HEAD MASTER required, between 25 and 40; must be Graduate of 
U.K. and Experienced Teacher in Science and Mathematics. 
Emoluments, £500 a Year. Scholars, 81. School rebuilt 1890. 
modation for 200. 
Form, on which Application must be made before FEBRUARY 15, can 
be obtained from the undersigned. 
Election, April 3. Commence duty September 1835. Scheme, price 6d. 
W. ARNOLD HEPBURN, 
Clerk to the Governors. 
Leathersellers’ Hall. St. Helen’s Place, London, E.C., 
January 8, 1895. 


Accom- 


WANTED, Post as Assistant to Science 
Lecturer, or to teach in any of the following : Chemistry, Mechanics, 
Geometrical Drawing. &c. Three years at the Roval College of Science. 
Age 24. Moderate Salary.—Apply, 21 Waterloo Road, Free- 
mantle, Southampton. 


To LECTURERS and OTHERS.—DIA- 
GRAMS of allkinds designed to illustrate Lectures, Original Papers, 
&c. Estimates given.—** X. Y.,”" 19a Harefield Road, Brockley, S.E. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R_ C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec- 
tions or Jewels; likewise. a unique Upal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectroscopes, Goniometers. Cathetometers, Optical 

Benches, &c., &c. Instruments for special purposes constructed to 

Clients’ own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Roai, Chalk Farm, London, N.W. 


Clectricals Pypsical Dustruments 


FOR ALL PURPOSES 


®RW.PAUL.Maxer. 44,HATTON CARDEN. LONDON.EC 


Spectrometers, 


NATURE 
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To SCIENTISTS and LANTERNISTS, &c 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register. 
ing, &c., &c. Prof. MALDEN says:—‘‘A thvroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, sd. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 


BREAKFAST—SUPPER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprain 
INVALUABLE FOR ALL SKIN EASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wed y afternoon in time 
for the Evening Mails, and contains Reports of all t ncipal British and 
Irish Markets of the week. 

The special attention of Land Agents is directed to the AGRICUL- 
TURIST as one of the best existing Papers for Advertising Farms to be 
Let and Estates for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By Post 34¢. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANvERSON. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS ” 
LONDON. 


SUBSCRIPTIONS TO “NATURE.” 
To ALL PLACES ABROAD :— 

° 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column ....... 0 2 6 
One Eighth Page, or Quarter Column. o 18 6 
Quarter Page, or Halfa Column ,.. 115 © 
Half a Page, oraColumn ......3 5 0 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MACMILLAN & CO..S NEW AND FORTHCOMING BOOKS. 


MEMOIR of SIR ANDREW CROMBIE RAMSAY. By Sir Arcurpacp Gerxte, 
F.R.S., Director-General of the Geological Survey of Great Britainand Ireland. 12s 6d net. [Next week. 
GREEK STUDIES. A Series of Essays. By Watrer Parer, late Fellow of 
—— College. Prepared for the Press by CHARLES L. SHADWELL, Fellow of Oriel College. Oxford. 
Crown 8vo, 10s. Od. 


ARISTOTLE’S THEORY of POETRY and FINE ART. With a Critical Text 
and Translation - the ‘‘ Poetics.” By S. H. BUTCHER, Litt.D., LL D., Professor of Greek in the University of 
Edinburgh ; formerly Fellow of Trinity College, Cambridge, and University College, Oxford. 8vo, tos. net. 

The POLITICS of ARISTOTLE. A Revised Text, with Introduction, Analysis, 


and Commentary. By FRANZ SUSEMIHL, Professor in Greifswald, and R. D. HICKS, Fellow of Trinity College, 
Cambridge. Books T.—V. 8vo, 18s. net. 


SUMMER STUDIES of BIRDS and BOOKS. By W. Wakpe Fow.er. Crown 
Svo, 6s. 

The PLANET EARTH, An Astronomical Introduction to Geography. By 
RICHARD A. GREGORY, F.R.A.S. Globe 8vo, 2s. 


EDUCATIONAL TIMES.—‘‘It is as clear and progressive as it could possibly be, and is, indeed—when we consider the 
educational detects of most books of this size—a most refreshing little volume.”’ 


HARVARD COLLEGE BY AN OXONIAN. By Georce Brirkseck 
D.C.L., Honorary Fellow of Pembroke College, Oxford. Crown 8vo, 9s. 
THE 7/MES.—*‘ A very interesting and sympathetic survey of the history and institutions of the first and oldest of American 
Universities.” 
LAW in a FREE STATE. By Worpswortn Downistuorpr, Barrister-at-Law, 
Author of * Individvalism a System of Politics.” Crown 8vo, 5s. net. 
DAILY TELEGRAPH.—“ He brings to bear on the theories of political economy an amount of wit, practical common 
sense. lively illustration, and thoroughgoing logical analysis sufficient to impart life to the dryest of dry hones.”” 
A HANDY-BOOK of the LABOUR LAWS: beifigga Popular Guide to the 
a Workmen Act, 1875 ; Trade Union Acts, 1871, 1876, and 1*93, &c. With Introductions, Notes, and the 


Authorise ules and Forms for the use of workmen. By GEORGE HOWELL, F.S.S., M.P. Third Edition, Revised. 
Crown 8vo, 3s. 6d net. 


WESTMINSTER GAZETTE,—* Contains a good deal of new matter and is an exceedingly useful book.” 
MACMILLAN AND CO., LONDON. 


SCIENTIFIC WORTHIBES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


Extra 


MICHAEL FARADAY. J. LOUIS R. AGASSIZ. 
THOMASMIENRY HUXLEY. JEAN BAPTISTE ANDRE DUMAS. 
CHARLES DARWIN. SIR RICHARD OWEN. 

JOHN TYNDALL. JAMES CLERK MAXWELL, 

SIR GEORGE GABRIEL STOKES, JAMES PRESCOTT JOULE. 

SIR CHARLES LYELL WILLIAM SPOTTISWOODE. 

SIR CIIARLES WHEATSTONE. ARTHUR CAYLEY. 

SIR WYVILLE THOMSON. SIR C. W. SIEMENS. 

ROBERT WILHELM BUNSEN. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 
BARON ADOLF ERIK NORDENSKJOLD. DMITRI [VANOWITSH MENDELEEF. 
HERMANN L. F. HELMHOLTZ. LOUIS PASTEUR. 

SIR JOSEPH DALTON HOOKER. a 

WILLIAM HARVEY. 

SIR GEORGE B. AIRY. SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, ‘price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICk OF “NATURE.” 20 20 REDFORD STREET, STRAND 


HARVEY AND PEATE, 


SOLE MAKERS 


THE AERIAL-GRAPHOSCOPE 


(BRUCE’S PATENT), 


For showing Lantern Pictures in space WITHOUT A SCREEN. 
PROJECTION POLARISCOPES, with large Nicol Prisms. 
WIMSHURST MACHINES, Sc. 
CHEAP SCHOOL APPARATUS. 
56 CHARING CROSS ROAD, LONDON, W.C. 
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ZOOLOGICAL SOCIETY’S PUBLICATIONS, 
The ZOOLOGICAL RECORD for 1893; 


being Volume xxx. of the Record of Zoological Literature. Edited by 
Davip Suarp, Esq., M.D., F.R S., F.Z.S. London, 1894. Price 30s. 

To be obtained at the Society's Office (3 Hanover Square, W.), or through 
any Bookseller. 


Now Ready. 
CLOWES and COLEMAN’S 


ELEMENTARY QUALITATIVE ANALYSIS. 


With Illustrations, Cloth, 2s. 6d. 
J. & A. CHURCHILL, Lonpon. And all Booksellers. 


t The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d, 
Address all communications : 
‘*Instrument Company, Cambridge.’”’ 


STANLEY 


Mathem< tical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
MepaAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT ‘TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LANTCARPENTER, Esq., Prof. Forses, &c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
aificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRATTAN GuINNESS, Madame 
Apgvina Parti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleidoscope. Cheapest Lantern Outfits in the World. Grandly !llus- 
trated Catalogue, over 180 choice Engravings, 6d.; Postage, 3d. List of 
3co Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
fets Free.—W. C. HUGHES, Speciatist, Brewster House, 82 Mortimer 
Road, Kingsland, N. 


BEST 
BLACK 

INK 
KNOWN 64., 1s., & 2s. each. 


Can be obtainedin London, through Messrs. Barctay & Sons, Farringdon 
Street; W. Epwarps, Old Change; Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


PHCNIX FIRE OFFICE, 


‘9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecretTaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


DRAPER’S INK (DICHROIC) 


When this Ink Is used writing 
becomes a pleasure, 


May be had from all Stationers. 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY. 


NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 


CONDUCTED BY 


Professors HUMPHRY, TURNER, and M‘KENDRICK. 


Vol. XXIX.—New Series, Vol. IX. Part II.—JANUARY 1895. 
Now Ready. Price 6s. 
With Plates and Figures in Text. 


CONTENTS : 


1.—J. Struthers, M.D. Carpus of Greenland Right-Whale and of Fin- 
Whales. (Plates II.-1V.) 

2.—D. F. Harris, M.B. Chemistry and Coagulation of Milk. 

3.—C. Mansell Moullin, M.D. Morphology of Prostate. 

4.—Wm. Sérensen. Are Extrinsic Muscles of Air-bladder in some Siluroide 
and ‘ Elastic Spring ’’ Apparatus of others Subordinate to Voluntary 
Production of Sounds ? 

5-—Robt. A. Bolam, M.B., and Charles Salkeld, B.A. 
Injection Apparatus. 

6.-C. F. Marshall, M.D. Variations in Form of Thyroid Gland in Man. 

7.—J. W. Fraser, M.D., and E. H. Fraser, M.B. Inter- and Intra-Cellu- 
lar Passages in Liver of Frog. (Plate V.) 

3.—A. E. Mettam. Rudimentary Metacarpal and Metatarsal Bones of 
Domestic Ruminants. 

g-—-Joseph Griffiths, M.D. Urinary Bladder and Urethra. Part III, 
Physiological. 

alii Bulloch, M.D. Central Nervous System of an Anencephalous 

cetus. 

11.—A. Keith, M.D. Growth of Brain in Men and Monkeys, with Criti- 
cism of Usual Method of stating Prain-Ratios. 

12.—Sir George Humphry. Microcephalic or Idiot Skull, and Macro- 
cephalic or Hydrocephalic Skull. 

13.—Edward Fawcett, M.B. Unusual Mode and Site of Termination of the 
Right Sacral Sympathetic Cord. 

14.—Wm. St. Clair Symmers, M.B. 
Foramina. 

15.—Gordon Sharp, M.B. 
Fracture. 

16.— Notices of New Books. 

17.—Proceedings of the Anatomical Society of Great Britain and Ireland. 


Loadon: CHARLES GRIFFIN & Co., Ltd., Exeter Street, Strand. 


Note on an 


Skull with Enormous Parietal 


Adventitious Joint of — Ununited 


“JUST PUBLISHED. 
COAL DUST AN EXPLOSIVE AGENT, 


As shown by an Examination of the Camerton Explosion. Crown 4te. 
Illustrated with 7 Plates) By DONALD M. D. STUART, F.G.S., 
Mining and Civil Engineer. London: Office of 7he Colliery Manager, 
32 Bouverie Street; E. and F. N. Spon, 125 . <i New York: 
Spon and Chamberlain, 12 Cartlandt Street. of the Author, 
Redland, Bristol. 

‘The object I have sought is to present a description of the explosion ; 
to locate its origin, and trace its propagation ; to inquire into the source and 
character of the gaseous mixtures to which the initial gaseous explosion, and 
the subsequent propagations were due; the nature and sufficiency of the 
physical and chemical activities for the effects produced ; and to indicate 
the conditions under which the explosion was commenced, propagated. 
and stopped.”—Auruor’s Prerace. 


Price 7s. 6d. net. Free by Post, &s. 


Now Ready. 


(No. 251). A Catalogue of Books on 
General Literature, Astronomy, Classics, Economics (in- 
cluding Banking), Electricity and Magnetism, Eton, 
Mathematics, Theology, Recent Purchases, &c. 28 pp. 
containing 602 items. 

Containing a Set of the Encyclopedia Britannica; Quarterly ¥ournal of 
Microscopical Science; Lord Napier’s Kabdologia, 1617; Large Paper 
Copy of Newton’s Principia, 7x /o/io; Cambridge Philosophical Society's 
Transactions; Proceedings of the Royal Society; ‘laylor’s Scientific 
Memoirs, complete; Newtoni Opera, 5 Vols. ; Proceedings of London 
Mathematical Society; Account of the Operations of the Great Trigono- 
metrical Survey of India; &c., &c. 


MACMILLAN & BOWES, Cambridge. 


Free on Application. 


ABC FIVE-FIGURE LOGARITHMS 
FOR GENERAL USE. 
By C. J. WOODWARD, B.Sc. 


Containing Mantisse of Numbers to 10,000 Log. Sines, 
Tangents, Cotangents and Cosines to 10” of Arc. 


‘We know of no tables so convenient for the ordinary every-day calcula- 
tions of engineers, surveyors, and practical mathematicians generally.”— 


Atheneum, 
E. & F. N. SPON, 125 Strand. 
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DIARY OF SOCIETIES. 
LONDON. 
THURSDAY, Janxvary 17. 


RoyaL Society, at 4.30.—On the Trust Funds of the Royal Society : Sir 
John Evans, K.C.B., Treas.R.S.—The Latent Heat of Evaporation: E. 
H. Griffiths.—On Slow Changes in the Magnetic Permeability of Iron: 
W. M. Mordey. 

Society or Arts (Indian Section), at 4.32.—The Lushais, and the Land 
they live in: Captain John Shakespear. 

LiInNEAN Society, at 8.—Variation in the Floral Symmetry of Potentilla 
and Tormentilla, Nocker. Part I. The Modes of Variations: A. G. 
Tansley.—On some Variations in the Number of Stamens and Carpels: 
J. H. Burkill. 

CHEMICAL SOcIETY, at 8. 

Lonpon INsTITUTION, at 6.—Nerves and Nerve Centres in Action: H. 
Power. 

Camera Ctus, at 8.15.—A_ Photograph 


considered evolutionarily: 
Captain W. de W. Abney, F.R.S. 


FRIDAY, January 18. 


RovAt INSTITUTION, at 9.—Phosphorescence and Photographic Action at 
the Temperature of Boiling Liquid Air: Prof. J. Dewar, F.R.S. 
EprpemroLocicat Society (11 Chandos Street, Cavendish Square), at 8.— 
Epidemic Disease in the Royal Navy: Theodore Preston, R.N. 
Microscopicat at 8. 


SATURDAY, Janvary 19. 


ASSOCIATION FOR THE IMPROVEMENT OF GEOMETRICAL TEACHING (Uni- 
versity College, Gower Street, W.C.), at 11 a.m.—Algebra in Schools: 
G. Heppel.—At 2 p.m.—The A.I.GT. Syllabus of Geometrical 
Conics: Dr. C. Taylor. —The Conics of Apvilonius: Rev. J. J. Milne.— 
Notes on Mensuration: Prof. A. Lodge. 


SUNDAY, JANUARY 20. 


Sunoay Lecrure Socierv, at « —The Great Ice Age from a Meteoro- 
logical Point of View: A. W. Clayden. 


MONDAY, January 2t. 


Society or Arts, at 8.—The Arc Light: Prof.S. P. Thompson, F.R.S. 
ARISTOTELIAN SOCIETY, at 8.—Bacon’s Doctrine of Forms: R. J. Ryle. 
LONDON INSTITUTION, at 5.—Comets: Sir R. S. Ball, F.R.S. 
Mepicat Soctery, at 8°30. 
InstTiTuTE (3 Adelphi Terrace, W.C.), at 4.30.—Australian 
ora. 
TUESDAY, January 22. 


Rovat INSTITUTION, at 3.—Internal Framework of Plants and Animals: 

_ Prof. C. Stewart. 

SOcIETV oF ArTs, at 4.30.—The Resources and Trade of Armenia and the 
Caucasus: Dr. A. Markoff. 

Royat MEDICAL AND CHIRURGICAL SociEgTY, at 8.30. 

INSTITUTION oF CiviL ENGINEERS, at 8.—Papers to be further discussed : 
Che St. Gotha d Mountain- Railway and the Stanzerhorn Cable Railway: 
Sigvard J. Berg.—The Monistrol-Montserrat Rack-Railway : Alfred Col- 
lett.—The Usui Mountain-Railway, Japan: C. A. W. Pownall.—Paper 
to be read, time permitting : Builer Explosions: William H. Fowler. 

Rovat Vicrorta Hatt (Waterloo Roid).—Microscopic Wonders of the 
Sea: Richard Kerr. 

RovaL GroGraruicat Society, at 4.—Terrestrial Magnetism: Prof. A. 
W. Riicker, F.R.S. 

Rovat PHoroGrapuic Society, at 8.—Control over Results in Develop- 
ment: A. Watkins. 


WEDNESDAY, Jaxvary 23. 


Socigty or Arts, at 8.—Tea: A. G Stanton. 

GEOLOGICAL Sociery, at 8.—Carrock Fell: a Study in the Variation of 
Igneous Rock-masses. Part II. Che Carrock Fell Granophyre. Part III. 
Che Grainsgill Greisen: Alfred Harker.—he Geology of the Country 
around Fishguard (Pembrokeshire): F. R. Cowper Reed.—On the Mean 
Radial Variation of the Globe: J. Logan Lobley. 

Rovat Sociery or Lireratvre, at 8 30. 


THURSDAY, January 24. 
Rovat Society, at 4 30. 
Society of at 8.30. 
INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 
Peopte’s PaLace CuEMICAL Society, at 8.—S ome Causes and Conditions 
_of Chemical Change: Dr. T. E. lhorpe, F.R.S. 
— Cius, at 8.15.—Some Phenomena and Illusions of the Eye: Eric 
S. Bruce. 


FRIDAY, January 25. 

Rovat INsTiTuTION, at 9.—The Nile: Sir Colin Scott Moncrieff. 

CLINICAL SocieTy, at 8.30. 

Puysicat Society, at 5.—On Tests of Glow Lamps: Prof. Ayrton and 
Mr. Medley. —Oa the Tem perature of Water a: its Maximum Density : 
Prof. Andersen and Mr. McClelland. 

InsTITUTION oF Civit ENGINEERS, at 8.—On the Strength of Large 
Graving-Docks: F. E. Wentworth-Sheilds. 


SATURDAY, January 26. 
Rovat InstiruTion, at 3.—Stained Glass Windows and Painted Glass: 


Lewis F. Day. 
Rova. Boranic Society, at 3-45. 
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ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer. Gongs Shelle. and other Curios 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Ameeba, Vorticella, Paramecium, 


| Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and othe: 
| Pond Life. 


Specimen lube, with Drawing, Price 1s. 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


Living Crayfish 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpe 
preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


THE DIRECTOR. 
Biological Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 


ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free. 
CaTALOGUEsS GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


BUTLER, ™.aA. Oxon., Assoc.R.S.Mines 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently collected specimens of the following and other Irish Rocks 
suitable tor Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and ‘Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. 


ror MINERAL COLLECTIONS & SPECIMENS 


Go TO 


JAMES R. GREGORY’S MUSEUM & STORES 


WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 


Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London, 

NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 
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"MESSRS. MACMILLAN & CO.’S BOOKS 
STUDENTS OF NATURAL HISTORY. 


NATURAL HISTORY and ANTI- 
QUITIES of SELBORNE. By GILBERT WHITE. 
With Notes by FRANK BUCKLAND, a Chapter on An- 
tiquities by Lord SELBORNE, and new Letters illustrated 
by P. H. DeLamorre. New and Cheaper Edition. 
Crown 8vo. 6s. 


FORTY YEARS in a MOORLAND 


PARISH. Reminiscences and Researches in Danby-in- 
Cleveland. By Rev. J. C. ATKINSON, D.C.L., Canon 
of York and Incumbent ofthe Parish, Author of fA History 
of Cleveland,” ‘* A Glossary of the Cleveland Dialect. 
With Maps and Illustrations. Extra Crown 8vo. 85s. 6¢. 
net. Illustrated Edition. 12s. net. 


The DEPTHS of the SEA. An Account 


of the General Results of the Dredging Cruises of H.M.sS. 
Porcupine and Lightning during the Summers of 1568, 
1869, and 1870, under the Scientific Direction of Dr. 
CaARPENrER, F.R.S.; J. GwyN JEFFREYS, F.R.S. 5 
and Dr. WyvVILLE THomson, F.R.S. By Sir C. WY- 
VILLE THOMSON, F.R.S. With numerous Illustra- 
tions and Maps. Second Edition. Medium 8vo. 315. 6d. 


The VOYAGE of the CHALLENGER. 


THE ATLANTIC. A Preliminary Account of the | 
General Results of the Exploring Voyage of H.M.S. | 
Challenger during the Year 1873 and the Early Part of the | 


Year 1876. With Portrait, Plates, and Maps. In two 
Vols. Published by Authority of the Lords Commissioner 
ofthe Admiralty, Medium 8vo, 45s. 


The APODIDAE. A _ Morphological 
Study. By HENKY MEYNERS BERNARD, M.A, 
Cantab. With 71 Illustrations. Crown 8vo. 7s. 67. 

[Nature Series. 


OBSERVATIONS on the GEOLOGY 
and ZOOLOGY of ABYSSINIA, made during the Pro- 
gress of the British Expedition to that Country in 1867- 
1808. By W. T. BLANFORD, F.R.S. With Illustra- 
tions and Geological Map. 8vo. 21s. 


Works by A. R. WALLACE, F.R.S. 
DARWINISM: an Exposition of the 


Theory of Natural Selection, with Some of its Applications. 
With Maps and Illustrations, Extra Crown 8vo. 9s. 


NATURAL SELECTION AND. 


TROPICAL NATURE. Essays on Descriptive and 
Theoretical Biology. Extra Crown 8vo. 6s. 


The MALAY ARCHIPELAGO: The. 


Land of the Orang Utan and the Bird of Paradise. A | 


Narrative of Travel. With Studies of Man and Nature. 
With Maps and Illustrations, Fourth Edition. Extra 
Crown 8vo. 6s. 


ISLAND LIFE: or the Phenomenaand | 


Causes of Insular Faunas and Floras. Including a Revision 
and Attempted Solution of the Problem of Geological 
Climates. With Illustrations and Maps, Second Edition. 
Extra Crown 8vo. 6s. 


The GEOGRAPHICAL DISTRIBU- 
TION of ANIMALS; with a Siudy of the Relations of 
Living and Extinct Faunas as Elucidating the Past Changes 
of the Earth’s Surface. With Maps and Illustrations. In 
Two Vols, Medium 8vo. 42s. 


WILD BEASTS and their WAYS. Re- 


miniscences of Europe, Asia, Africa, and America, from 
1845-1888. By Sir SAMUEL W. BAKER, Pacha, 
F.R.S. With Illustrations. New and Cheaper Edition. 
Extra Crown 8vo. 12s. 6d. 


BEAST and MAN: in INDIA. A Popu- 
lar Sketch of Indian Animals in their Relations with the 
People. By JOHN LOCKWOOD KIPLING, C.1E. 
With Illustrations by the Author. Extra Crown 8vo, 
7s. 6d. 


WANDERINGS in SOUTH AME- 
RICA, the NORTH-EAST of the UNITED STATES, 
and the ANTILLES, in the YEARS 1812, 1816, 1820, 
and 1824. With Original Instructions for the perfect 
Preservation of Birds, &c., for Cabinets of Natural History. 
By CHARLES WATERTON, Esq. New Edition. 
Edited, with Biographical [ntroduction and Explanatory 
Index, by the Kev. J. G. Woop. With too Illustrations. 
Crown 8vo. 65. People’s Edition. Medium 4to. Sewed. 
6d. 


KEY toNORTH AMERICAN BIRDS. 


Containing a Concise Account of every Species of Living 
and Fossil Bird at present known from the Continent 
North of the Mexican and United States Boundary, in- 
clusive of Greenland. Second Edition, Revised to Date, 
and entirely Re-written; with which are Incorporated 
General Ornithology—an Outline of the Structure and 
Classification of Birds, and Field Ornithology—a Manual 
of Collecting, Preparing, and Preserving Birds. By 
ELLIOTT COUES, M.A., M.D., Ph.D., Member of 
the American National Academy of Sciences. Profusely 
Illustrated. Super Royal 8vo. 42s. 


HAND-BOOK of FIELD and GENE- 
RAI. ORNITHOLOGY. A Manual of the Structure and 
Classification of Birds. With Instructions for Collecting 
and Preserving Specimens. By ELLIOTT COUES. 
Profusely Illustrated. 8vo. 10s. net. 


| 

| TALES of the BIRDS. By W. Warpe 
FOWLER, M.A. With Tilustrations by BRYAN Hook. 
Second Edition. Crown 8vo. 35. 6d. 


YEAR with the BIRDS. By W. 
WARDE FOWLER, M.A. With lilustrations by BRYAN 
Hook. Third Edition, enlarged. Crown 8vo. 3s. 6d. 


~ROMANCE of the INSECT WORLD. 
By L, N. BADENOCH. With Illustrations by Mar- 
GARET J. D. BADENOCH and others. Crown 8vo. 6s. 


MONOGRAPH of the BRITISH 


CICAD or TETTIGIIDZE (Froghoppers and Grass- 
flies), By GEORGE BOUWDLER BUCKTON, F.R.S., 
Corr. Memb. Acad. Nat. Hist. of Philadelphia, Memb. de 
la Soc. Ent. de France. Illustrated by more than 400 
Coloured Drawings. Two Vols. Demy 8vo. 335. 6d. 
each, net. Also in Eight Parts. 8s. each, net. 


~The FOSSIL INSECTS of NORTH 
AMERICA, With Notes on some European Species. 
By SAMUEL H. SCUDDER. Vol. I. The Pretertiary 
Insects. With 34 Plates. Vol. Il. The Tertiary Insects. 
With a Map and 28 Plates, 4to. Paper Boards. gos. 
net. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


PHYSIOGRAPHY: an Introduction to TABLES FOR THE DETERMINA- 


the Study of Nature. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY 
—THE MOVEMENTS OF THE EARTH. By J. 
NORMAN LOCKYER, C.B., F.R.S. Cr. 8vo. Sewed. 
Is. 6a 


BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS IN 


PHYSICAL GEOGRAPHY. Illustrated with Wood- 
cuts and Ten Plates. Feap. 8vo. 4s. 6d. 


QUESTIONS ON GEIKIE’S ELE- 


MENTARY PHYSICAL GEOGRAPHY. For the use 
of Schools. Feap. 8vo. ts. 6d. 


PHYSICAL GEOGRAPHY. 


Illustrations. Pot 8vo. Is. [Sctence Primers. 


TION OF THE ROCK-FORMING MINERALS. 
Compiled by F. LOEWINSON-LESSING, Professor of 
Geol»gy at the University of Dorpat. Translated from 
the Russian by J. W. GREGORY, 5.Sc., F.G.S., of the 
British Museum (Natural History), with a chapter on the 
Petrological Microscope by Professor G, A. J. COLE, 
M.R.L.A., F.G.S. Super Royal 8vo, 4s. 6d. net. 


PHYSICS OF THE EARTH'S 
CRUST. By the Rev. OSMOND FISHER, M.A., 
F.G.S., Rector of Harlton, Hon. Fellow of King’s College, 
London, and late Fellow and Tutor of Jesus College, 


Cambridge. Second Edition, altered and enlarged. 
8vo. 12s. 
COAL: Its History and Uses. By 


Professors GREEN, MIALL, THORPE, RUCKER, 
and MARSHALL, Edited by Prof. THORPE. 8vo. 
125. 6d. 


ECONOMIC GEOLOGY OF THE 


With | 


TEXT-BOOK OF GEOLOGY. With | 


Illustrations. Third Edition. 
Med. 8vo, 28s. 


CLASS-BOOK OF GEOLOGY. 


trated with Woodcuts. Second Edition. 
4s. 6a. 


GEOLOGY. With Illustrations. Pot 


8vo. Is. 


Revised and Enlarged. 


I]lus- 


Crown 8vo. 


[Science Primers. 


Box of Geological Specimens to illustrate Geikie’s 
Primer of Geology. tos. 6d. 


OUTLINES OF FIELD GEOLOGY. 


New and Revised Edition. Extra Feap. 8vo. 3s. 6d. 


GEOLOGICAL SKETCHES AT 


HOME AND ABROAD. With Illustrations. 8vo. 
10s. 6d. 


'HE SCENERY OF SCOTLAND 
VIEWED IN-CONNECTION WITH ITS PHYSICAL 
GEOLOGY. With a Geological Map and Illustrations. 
Secozd Edition, Crown 8vo. 125. 6d. 


UNITED STATES. With Briefer Mention of Foreign 
Mineral Products, By RALPH S. TARR, B.S., F.G.S.A., 
Assistant Professor of Geology at Cornell University 
8vo. 16s. net. 


THE GEOLOGY OF NOVA SCOTIA, 
NEW BRUNSWICK, AND PRINCE EDWARD 
ISLAND; or, Acadian Geology. By SirJ. W. DAWSON, 
LL.D., F.R.S., F.G.S., Principal and Vice-Chancellor of 
M‘Gill ‘College and University, Montreal. Fourth Edition, 
with Map, Illustrations, and Two Supplements. Royal 8vo, 
2Is. 


OBSERVATIONS ON THE GEO- 


LOGY AND ZOOLOGY OF ABYSSINIA, made 
during the progress of the British Expedition to that 
country in 1867-1868. By W. T. BLANFORD, F.R.S., 
Deputy Superintendent of the Geological Survey ‘of India ; 3 
late Geologist to the Abyssinian Expedition, With IIlus- 
trations and Geological Map, 8vo. 2Is. 


MICROSCOPICAL PHYSIOGRA- 
PHY OF THE ROCK-MAKING MINERALS. An 
Aid to the Microscopical Study of Rocks. By H. 
ROSENBUSCH. Translated and abridged for use in 
Schools and College- by JOSEPH P. IDDINGS. Illus- 
trated by 121 Woodcuts and 26 Plates of Photomicrographs. 
8vo. 245. 


ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALUGY. By GtO, HUNT- 
INGDON WILLIAMS, Ph.D., Assistant Professor in 
the Johns [lopkins University. Crown 8vo. 6s. 


MACMILLAN AND CO., LONDON, 


| 
= 
= 
¢ 


vy 


xcii NATURE [JANuarRY 17, 1895 


CROSSLEY’S OIL ENGINES. 


PORTABLE OIL ENCINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT. 


Suitable for all classes 
of Agricultural 
Work. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY Horse 
Power per Hour. 


CROSSLEY BROS., LTD., ‘OPENSHAW, MANCHESTER, 


NEW AND INTERESTING. 


Xanth‘dz in F int ... I Spinal Cord of Cat, from Dorsal, Cervical and Lumbar 
Precious Opal and Matrix... oe oe o 1x6 three sections, mounted separately on one Slide ove w- 0 2 6 
New Polvycistina from Jeremie, Hayti ... mn © Section of Retina, showing Rods and Cones ... ~- © 30 
Group of ab ut 10 different spe vies of Foraminifera, ‘all perfect au @ 8 6 Set of 18 Slides, aera the structure of the Homan Eye, i in 
Female head of Marchantia, showing mature © Case 117 6 
Section of Bud of Yucca gloviosa eco «+ © 2 0 Type Slide of 34 different species “of Holothuriz and Sy paptie, in 
Section through entire eyes and head of F rog, very fine on - ©8 © Case, with list of names on 116 o 
Newt, - ovo + © 2 0 Type Shde of 12 different species, Spines of Echini, i in Case, with 
Type Slide of 100 Diatoms with list of names... ese - ese list of names... wo O88 © 
‘Yransverse Sections of Hair of Peccary, stained, new ove ° 6 Type Slide of 24 Fggs of Butterflies, &e. ° with list ‘of names .. o 18 6 


Any of the above Ob;ects forwarded by revurn on receipt of remittance for price. Crasstriep List, representing a Stock of 40,000 First class Objects, 
sent post free on application. 
MICROSCOPES AND APPARATUS. 

Just inrRopuceD.—WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCOPE, Has completely rotating stage : the mechanical 
moveinents of stage are controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 
inches, the normal ‘reading distance. The tripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded 
upon arplication. 

WATSON “a SONS" TRIPOD EDINBURGH STUDENT'S MICROSCOPE is suitable for investigations with the highest powers. The quality 
and workmanshin are the finest possible, and :t is unequalled for stability and conven ence of manipulation by any other medium size or Student's 
Instrument. Price from £4 5s. ud [llustrated Catalogue of Microscopes and ZSn sent Post free on application to 

Ww A ON & 


Opticians to H.M. Government, 313 HIGH HOLBOKN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 


“OPTIMUS” MAGIC LANTERNS surco ror DRAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 

Each Magic Lanternis efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
pinion. It is fitted to a telescopiclengthening tube, so gaining increased focal accommodation. ‘The Condenser is composed of two plano-convex lens o1 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Hach is complete in Box. 

Pairs for dissolving arranged in one Box at same prices, Lever Dissolver, 8s. 9d. 


Student’s Lantern | Perforated Kussian | Mahogany outside Mahogany Body, 
Superior Japanned | (totake demonstrat- Russian Iron” Body, iron Body, Brass Body, Two panelled Brass Stage and 
etal ing tank) with . Tubes, Slidieg ‘lubes, Doors, Brass Stages 

| Tubes, Ss. 50s. and ‘Tubes, 


PERKEN, SON & RAYMENT, ‘cisroscomsr. LONDON. “OPTIMUS.” 


KING, MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 15 | No. 504, with 17 in. Plates, £% 10 10 
»» 503, » in. ” 5 505, 20 in. 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 6d. 


WESTERN ELECTRICAL WORKS, BRISTOL. . 


ESTABLISHED 1876. 


Printed by Ricnaap | Cay AND Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street. in the City of London, an and published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue New York.—Tuurspay, January 17, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1317, VOL. 51.] THURSDAY, JANUARY 24, 1895. [PRICE SIXPENCE. 
Registered as a Sennpeaar at the General Post Office.] {All Rights are Reserved. 
“NEWTONIAN” ARC LAMPS FOR LANTERNS. | NALDER 
SELF-FEEDING. 

FOCUS- | BROS. & CO. 


KEEPING, H. NALDER, 


Very Simpve. Cc. W.S. CRAWLEY, 
A. SOAMES,) 
PATTERN 16 RED LION ST. 
£ A 5 


CLERKENWELL, LONDON. 


MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogue 
of 

Lanterns 

and 


Catalogues Post Free on 


application. 
MAJOR HOLDEN'S PROVISIONAL PATENT. TELEPHONE No. 6770. 
SOLE MAKERS, NEWTON & Telegraph “Secohm, 
ondon. 


3 FLEET STREET, LONDON. ie 
NOW READY. EDITION. STANDARD 


) METEOROLOGICAL INSTRUMENTS 


Sv?S 

A CLASSIFIED AND DESCRIPTIVE CATALOGUE OF CHEMICAL | SSee. .” 

‘ SE aes 

APPARATUS AND REAGENTS, suitable for the performance of gS 2 2s N 

Class Experiments, for every Process of Chemical Research | SyS3 Ey 

and for Chemical Testing in the Arts. Accompanied by copious weet 2 

Notes, explanatory of the construction and use of the Apparatus. ars Noe 3 

In One Large Volume, Royal 8vo, 440 pp., Illustrated | sis 2S = 

by 1500 Engravings. Price 3s. Post free. | ass ed 

= 

This Edition has been entirely rewritten up to date, and is 

illustrated by many hundreds of new Engravings specially 3s 

prepared from Photographs of the Apparatus, 
S83 

The prices have been thoroughly revised. and the book forms the a 3 33 = 3 

MOST COMPLETE and CHEAPEST CATALOGUE zses 


NEGRETTI & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the Queen, 
38, HOLBORN VIADUCT, E.C. 


of MODERN APPARATUS and REAGENTS extant. 


JOHN J. GRIFFIN & SONS, 
22 GARRICK STREET, LONDON, W.C. PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 


| 46 CORNHILL, & 122 REGENT STREET, LONDON. 
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THE ELECTRICAL LANTERN SLIDES IN ZOOLOGY AND BOTANY. 
Slides, ially s apted for Popular Science tures. 
GENERAL ENGINEERING COLLEGE, | Tie folioing area few of the sets in Stock : _— 
AND I. 8. The Metamorphoses of Insects. 
2. Common yects o ie a- 9g. The Beginnings of Life (Pro- 
SCHOOL OF SCIENCE. 3. The Contents of the Tow-Net. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, | ¢ A Dredging Cruise. 10, Elementary Zoology. 
EARL’S COURT, S.W 5. Zoophytes and Jelly-fish. 11. The Fertilisation of Flowers. 
haat tad 6. Star-fish and Sea-urchins. 12. The Mechanism of Plants 
7. The Metamorphoses of Crus- 


PrincipaL—G. W. TUNZELMANN, B.Sc., M.1.E.E. 
CAPITO, M.1.E.E., M.I.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine [ools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hilland the Central Institution. 


COLFE’S GRAMMAR SCHOOL, 
LEWISHAM, LONDON. 


HEAD MASTER required, between 25 and 40; must be Graduate of 
U.K. and Experienced Teacher in Science and Mathematics. 

Emoluments, £500 a Year. Scholars, 81. School rebuilt 1890. Accom- 
modation tor 200, 

Form, on which Application must be made before FEBRUARY 15, can 
be obtained from the undersigned. 

Election, April 3. Commence duty September 1895. Scheme, price 6d. 

W. ARNOLD HEPBURN, 
Clerk to the Governors. 
Leataersellers’ Hall, St. Helen’s Place, London, E.C., 
January 8, 1895. 

A GENTLEMAN, aged 23, seeks an 
Appointment as PRIVATE SECRETARY to Curator, or Clerk in 
er History Museum.—S. J. Warp Harrison, Haughley, 

uffulk. 


Alectricals, Popsical Sustruments 


FOR ALL PURPOSES 


R.W.PAUL.Maxer. 44, HATTON CARDEN, LONDON.EC. 


| 
| 


tacea. 3. The Scenery of Jersey. 


The number of Slides in each Series can be varied to suit individual 
requirements. 

Price 1/- each, with reduction for a Quantity, 
Slides to Order at same Price as from Stock ; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 
application. 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY, 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 

ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free. 
CaTaLoGuEs GRATIs. 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 
Dealerin Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


tl lected specimens of the following and other Irish Rocks 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Beaches, &e., xc. Instruments for special purposes constructed to 
Clients’ own designs. Prices moderate. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BrRos.), 
56 Crogs'and Road, Chalk Farm, Lendon, N.W 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (N tural and Cur) suitabie for Collec- 
tions or Jewels; likewise. a unique Upal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 

rdylophora, Fl »scularia campanulata, Stephanoceros, Eichornii. and other 
Pond Life. Specimen lube, with Drawing, Price rs. Living Crayfish 
nd other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH- ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 

The following animais can always be supplied, either living 
or preserved by the best methods :— 

Sycon, Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Lepioplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pediceilina ; Hol»thuria, Asterias, Echinus; Ascidia, Salpa 
preserved), Scy!lium, Raia, &c., &c. 

For prices and more detailed lists apply to 


: THE DIRECTOR. 
Biological Laboratory, Plymouth. 


R 
suitable tor Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and lopaz, Mourne Mts.; Rhyolite with Tridy- 
mite, lardree; Olivine-Volerite, Siemish; Felsite and veined Horn- 
blence-Granite, Castlewellan Quarry; and a series fr»m Cushendun and 
Cu-hendall. Micro.-sectiuns of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. rz and 12. 
Pri.» 6d. each. Also A. R. SawveR’s GOLDFIELDS OF MASHONA- 
LAND. Price ros 


For MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY'S MUSEUM & STORES 


FOR 
WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Voulborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Seciions, the finest Stuck in London. 

NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLUPTLE FIFZROY SQUAKE, LONDON. 


EPPS’'S 
COCOAINE. 


COCOA-NIB EXTRACT. 
(Tea-Like). 
A thin beverage of full flavour now with many beneficially taking the 
place of tea. Its active principle being a gentle nerve stimulant, supplies 
the needed energy without unduly exciting the system. 


Sotp In Packets AND Tins By Grocers, LABELLED: 
JAMES EPPS & CO., Ltd., 
Homeopathic Chemists, London. 
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ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements »f Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs Shelle, and other Curios. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly. 


Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. DouGtras, 
W. W. Fow.er, M.A., F.L.S., F.R.S., E. SAunDERs, 
.S., an 


Lorp WALSINGHAM, M.A., LL.D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and note 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. : 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


| 


On the rst of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. | 
Edited by James Britten, F.L.S., British Museum. 
Contents :—Origina! Articles by leading Botanists.—Extracts, and | 
Notices of Books and Memoirs.—Articlesin J ournals.— Botanical News.— 
Proceedings of Societies. _ i 
Price 1s.3d. Subscription for One Year, payablein advance, ras. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE ZOOLOGIST. 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union, contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals: arrival and departure of migratory birds; occurrence o 
rare birds; distribution and migration of British fresh-water fish: new or 


| vare marine fish; local aquaria; British reptiles; British land and fresh- 


water mollusca, with remarks on the haunts and habits of the species; and 


| other matters of general interest to those who delight in natural history. 


Reportsof the Linnean, Zoological, and Entomological Societies. Reviews 
of uatural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of Zoology. 
There are occasional woodcuts. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. SIMPKIN, MARSHALL, & CO., Lrp., Stationers’ Hall Court, E.C. 


PERKEN, SON & RAYMENT, "2" LONDON. “OPTIMUS,” 


Mahugauy Body, 


Perforated Russian 


Student’s Lantern Hy Mahogany outside 
ey Japanned (totake demonstrat- Russian Iron* Body, Iron Body, Brass Body, Two panelled Brass Stage and 
etal Boay, ing tank) with Brass Sliding Tubes, Sliding Tubes, Doors, Brass Stages 3 Draw Sliding 
30s. Brass —_— Tubes, 45s. 50s. and Sliding ‘lubes, Tou 
105s. 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES, 
SIR CHARLES LYELL. 

SIR CIIARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 

BARON AVOLF ERIK NORDENSKJOLD. 
HERMANN L., F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 


SCIENTIFIC WORTHIHESG. 


The following is a list of the Steel Portraits that have appeared in the above Series: — 


J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS, 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. | 
DMITRI [VANOWITSH MENDELEEF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s. , carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


| 
| " ” MAGIC LANTERNS 
suiteo For RAWING ROOM LECTURE HALL 
OPTIMUS” MAGI RN oR NG R ALL. 
J Limelight may be adapted without alteration at an extra cost of 16s, ; 
Each Magic Lanternis efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and i 
p pinion. Itis fittedtoa telescopic lengthening tube, so gaining increased focal accommodation. ‘Ihe Condenser is composed of two plano-convex lenses | 
of 4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 
by 
| 
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**The JANUARY Number begins a new volume brilliantly.”— Yorkshire 
Weekly Post. 
The FEBRUARY Nu nber is now ready, and contains :— 
NOTES AND COMMENTS.—Srevenson aND SCIENCE 

Eozoén: R. I. ForMation Ecuino- 
perMs—A New Bone-Cave—THe JAVANESE SKELETON—A 
ProGeessive Learnep Sociery—Warninc Cotours—A New 
PLant— WounDED Roots—Sir H. Howortn’s Compiaint— 


&e. 
I.—THE MAMMALS OF THE MALAY PENINSULA. (PartII.) 
H. N. Riptey. M.A, F.LS 
II1.—ANTARCTIC EXPLORATION. (lllustrated.) 
T. Sovruwe nt, F Z.S., M.B.O.U. 
III.—CONTINUITY WF PROTOPLASM IN PLANTS. 
Ruvo.r Beer. 
IV.—THE STRUCTURE AND HABITS OF ARCHZOPTERYX. 
Parts l. and II (Illustrated). 
C. Hexsert Hurst, Ph.D. 
V.—EARTHWORMS ANv OCEANIC ISLANDS. 
F. E. Bepparp, M.A., F R.S. 

Raviews oF Goto’s “ TREMATODES OF JAPAN,” KokEN’s Vor- 
WELT,” Ropwavy’'s “‘Gutana Forest,” Martet’s “ Animes,” 
Fritscn’s “Permian Fish oF Bonemia,” 
* Austxacasia,” &c. 

Ositvary (ALLEN Harker), News, CORRESPONDENCE. 


ONE SHILLING NET. In America, Thirty Cents. 
Annual Subscription, 14s. (3 dollars, 50 cents). Post free. 


** It appears from the letters which are published at the end of each number, 
that Natura Science is not conducted by a ring, bu: that every one is 
permitted to nave his fair say, without prejudice to subject or opinion.”— 
Daily Chronicle. 

RAIT, HENDERSON, & CO., Lp. 
22 St. Andrew Street, London, E.C. 


Just Published. With Thirty-three Illustrations. Price gs. net. 


THE PHYSIOLOGY OF PLANTS. A 
Popular Treatise for the Use of Gardeners, or for Students of Horti- 
culture and of Agricu’ture. By Dr. PAUL SORAUER, Director of the 
Experimental Station at the Royal Pomological Institute in Proskau 


(Silesia). Translated by F. E. Weiss, B.Sc., F.L.S., Professor of 


Botany at the Owens College, Manchester. 
London : LONGMANS, GREEN, & CO. 


ZOOLOGICAL SOCIETY’S PUBLICATIONS. 
The ZOOLOGICAL RECORD for 1893: 


being Volume xxx. of the Record of Zoological Literature. Edited by 
Davip Suarp, Esq., M.D., F.R S., F.Z S. London, 1894. Price 30s. 

To be obtained at the Society's Office (3; Hanover Square, W.), or through 
any Bookseller. 


Now Ready. 
CLOWES and COLEMAN’S 


ELEMENTARY (QUALITATIVE ANALYSIS. 
With Illustrations, Cloth, 2s. 6d. 
J. & A. CHURCHILL, Lonpon. And all Booksellers. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


‘*Instrument Company, Cambridge.’’ 


PHCENIX FIRE OFFICE, 


{9 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecretTaeies—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


EDWARD STANFORD'S LIST. 


Just Published, Large 4to, Cloth, 35s. net. 


FINLAND in the NINETEENTH CEN. 
TURY. By FINNISH AUTHORS. Illustrated by Finnish Artists, 
** A handsome and profusely illustrated volume.” — 77mes. 
“ This superb volume will be a revelation to the generality of European 
readers." —Daily News. 


Just Issued, Demy 8vo, Cloth, 7s. 6d. net, postage sd. 


CLOUDLAND: a Study on the Structure 
and Characters of Clouds. By the Rev. W. CLEMENT LEY, 
M.A, F.R.Met.Soc. With numerous Coloured Plates, and other 
Tilustrations. 

** This monograph has been long and anxiously expected by all who take 
an intelligent interest in the advance of meteorology, and recognise the long 
and profound study that the author has made of his subject.” — Nature. 


Recently Published, Demy 8vo, Cloth, 25s. 


The GREAT ICE AGE, and its Relation to 
the Antiquity of Man. By JAMES GEIKIE, D.C.L., LL.D., F.R.S., 
Murchison Professor of Geology and Mineralogy in the University of 
Edinburgh Third Edition, much Enlarged. With two new Chapters 
on the “ Glacial Phenomena of North America,” by Prof. T. C. Cuam- 
BERLIN. Also 18 Maps and 78 Illustrations. 

“It bears on every page indications of patient and careful research. . . 
better than any other book on the subject in the English language.”"— 
Saturday Review. 

Just Published, CHEAPER EDITION, 8vo, Cloth, 6s. net. 

CONTRIBUTIONS to the PHYSICAL 
HISTORY of the BRITISH ISLES; with a Dissertation on the 
Origin of Western Europe and of the Atlantic Ocean. With 27 Coloured 
Maps. By EDWARD HULL, M.A., LL.D., F.R.S., late Director 
of the Geological Survey of Ireland. 

** Prof. Hull has rendered a signal service to studen’s of geology by pre- 
paring and publishing a series of maps of the British I-lands, in which he 
indicates, by distinctive colouring. the districution of land and water at 
successive periods of geological history. No such series of maps, so far 
as we know, has ever before been published or even attempted.””—A cademy. 


London: EDWARD STANFORD, 
26 and 27 COCKSPUR STREET, CHARING CROSS, S.W. 


360 pp. Crown 8vo. 10s 6d. 


STEEL WORKS ANALYSIS. By J. O. 
ARNOLD, Professor of Metallurgy, Sheffield Technica! 
School. With 22 Illustrations and Diagrams. 

Contents :—The Steel Works. Laboratory and Appliances. Section 
I. Analysis of Steel and Wrought Iron; II. Analysis of Iron Ore; III. 
Refractory Materials; 1V. Fuel; V. Sundries. 
ELEMENTARY PRACTICAL CHEM.- 

ISTRY, INORGANIC AND ORGANIC. By J. T. 
HEWITT, M.A., D.Sc., Ph.D., F.C.S., Professor of 
Chemistry, and F. G. POPE, Assistant Lecturer and 
Demonstrator in the People’s Palace Technical Schools. 
gd. net. 

READY. NINTH YEAR OF ISSUE. Price rs. net. 

THE SCHOOL CALENDAR FOR 1895. 
A Handbook of Examinations, Scholarships, and Exhibi- 
tions. With an Introduction by F. STORR, B.A. 

‘* This excellent little book is indispensable to parents and guardians.”— 
Saturday Review.——* This admirably edited little handbook is now a 
well-established annual.” - Yournal of Education.——‘'A most useful 
publication.” —Guardian. 

London; WHITTAKER & CO., Paternoster Square. 


Now Ready. Free on Application. 


(No. 251). A Catalogue of Books on 
General Literature, Astronomy, Classics, Economics (in- 
cluding Banking), Electricity and Maguetism, Eton, 
Mathematics, Theology, Recent Purchases, &c, 28 pp. 
containing 602 items. 

Containing a Set of the Encyclopadia Britannica; Quarterly Fournal of 
Microscopical Science; Lord Napier’s Rabdologia, 1617; Large Paper 
Copy of Newton's Principia, én folio; Cambridge Philosophical Society's 
Transactions; Proceedings of the Royal Society; aylor’s Scientific 
Memoirs, complete; Newtoni Opera, 5 Vols. ; Proceedings of Londoa 
Mathematical Society; Account of the Operations of the Great Trigono- 
metrical Survey of India; &c., &c. 

WANTED.—MarsHatt anv Hirst’s “ Practicat Zootocy.” Severe 

copies. 


MACMILLAN & BOWES, Cambridge. 
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DIARY OF SOCIETIES. 


LONDON, 
THURSDAY, JANUARY 24. 
t Society, at 4 30.— Notes of an Inquiry into the Nature and Physio- 
.—— Action of Black-damp, as met with in Podmore Colliery, Stafford- 
shire, and Lillieshall Colliery, Shropshire: Dr. Haldane.—Contributions 
to the Mathematical Theory of Evolution. II. Skew Variation in Homo- 
geneous Material Prof. Karl Pearson.— Micro-metallography of Iron, 
Part I. : T. Andrews, F.R.S. 
InstituTION oF ELecrricaL EnGINneERs, at 8.—The Origin and the De- 
velopment of the Telephone Switch Board: J. E. Kingsbury. 

Society of at 8.30. 
Peorte’s PALace CHEMICAL Society, at 8.—Some Causes and Conditions 
of Cheinical Change: Ur. T. E. Chorpe, F.R.S. ; 
Camera Cuvs, at 8.15.—Some Phenomena and Illusions of the Eye: Eric 

S. Bruce. 
FRIDAY, JANUARY 25. 
Rovat INsTITUTION, at 9.—The Nile: Sir Colin Scott;Morcrieff. 
CuinicaL Sociery, at 8.30. 
Puysicat Society, at 5.—On Tests of Glow Lamps: Prof. Ayrton and 
Mr. Metley —)aiche [en >erature of Water at its Maximum Density : 
Prof. Anderson and Mr. McClelland. 


InstiTUTION oF Civit ENGINEERS, at 8.—On the Strength of Large 
Graving-Docks: F. E. Wentworth-Sheilds. 
SATURDAY, January 26. 


Rovat INsTITUTION, at 3.—Stained Glass Windows and Painted Glass: 
Lewis F. Day. 
Rovat Boranic SOCIETY, at 3.45. 


MONDAY, January 28. 


FOR SALE. BARGAINS. 
MAGNIFICENT BINOCULAR MICROSCOPE, Ross, 


= High-class Objectives and Accessories. Cost £150. Price 
10s, 


MAGNIFICENT BINOCULAR MICROSCOPE, Beck, 


with High-class Objectives and Accessories. Cost £120. Price 
£53 10s. 


FIRST-CLASS LARGE MONOCULAR MICRO. 


SCOPE, by Smirx and Beck. Mechanical Stage Opjectives, &c. 


HIGH-CLASS PORTABLE BINOCULAR MICRO- 


SCUPE, by Swirr. Cost £30. Price £15 10s. 


MONOCULAR MICROSCOPE, Save and Beck, with 


Objectives and Accessories. £11 115. Smaller Microscope, with 
Objectives, £2 17s. 6d. All Bargains. Particulars Free. 


Apply to W. C. Hucues, Brewster House, Mortimer Road, Kingsland, N. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN™ 
TERN, used by late W. LanrCarpenrer, Esq., Prof. Forses,&c. Minia” 
ture Triple Lantern constructed for B. J. MALDEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. Grattan GUINNESS, Tien 
Ape.ina Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
Ar 55. 6d., aero value. Science Lecture Sets. Novelties. The Lantern 


Society oF Arts, at 8.—The Arc Light: Prof. Silvanus P. Th 
F.R.S. 


Rovat GEOGRAPHICAL SOCIETY, at 8.30.—Journeys in South-West Siam : 
H. Warington Smyth. 


INSTITUTE OF ACTUARIES, at 7. 

Rovat InstiTuTE OF BritisH ARCHITECTS, at 8. 

Mepicat Society, at 8.30. 

Lonvon INsTITUTION, at 5.—Native Life in India: Dr. R. W. Frazer, 


TUESDAY, January 29. 


Rovat INSTITUTION, at 3.—Internal Framework of Plants and Animals: 
Prof. C. Stewart. 


InsTITUTION OF CiviL ENGINEERS, at 8.—Boiler Explosions: William H. 
Fowler. 


ANTHROPOLOGICAL INSTITUTE, at 8.30. 


WEDNESDAY, January 30. 
Society or Arts, at 8.—Peking: Thomas Child. 
BriTisH ASTRONOMICAL ASSOCIATION, at 5. 


THURSDAY, January 31. 


Rovat Society, at 4.30.—Argon: a New Constituent of the Atmosphere : 
Lord Rayleigh, Sec. R.S., and Prof. Ramsay, F.R.S. 


{NsPirurion OF MECHANICAL ENGINEERS, at 7.30.—The Determination 
of the Dryness of Steam: Prof. W. C. Unwin, F.R.S. 
Society oF ANTIQUARIES, at 8.30. 


FRIDAY, Fesrvary 
InstTiTUTION OF MECHANICAL ENGINEERS, at 7.30.—Comparison between 


Governing by Throttling and by Variable Expansion: Captain H. Riall 
Sankey 


Geotosists’ AssoctaTION, at 8.—The Geological History of the Hima- 
layas. Presidential Address: Lieut.~-General C. A. McMahon. 
QuvueketT Microscopicat at 8. 


SATURDAY, Fepruary 2. 


Rovac InstiTurion, at 3.—Stained Glass Windows and Painted Glass: 
Lewis F. Day. 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing. and Surveying Instruments 
of every description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of C onstruction of Mathematical Instruments, and the only Gop 
MepDAL inthe Internati nal Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


p pest Lantern Outfits in the World. Grandly [llus- 
trated Catalogue, over 180 choice Engravings, 6d.; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Free.—W. C. HUGHES, Speciacist, Brewster House, 82 Mortimer 
Road, Kingsland, N. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published.. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, sd. Worth its weight in gold. 
Send for Opini of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE zs “ PHUSIS” 


LONDON. 

SUBSCRIPTIONS TO « NATURE.” 


To ALL PLACES ABROAD :— 


CHARGES FOR ADVERTISEMENTS. 

£ @. 
Three Lines in Column 
One Eighth Page, or Quarter Column. 0 18 6 
Quarter Page, or Half a Column . 115 0 
Half a Page, ora Column . ..... 3 5 © 


Money Orders tayable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C 
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MESSRS. MACMILLAN & CO.’S BOOKS 
STUDENTS OF ANATOMY, PHYSIOLOGY, AND EMBRYOLOGY, 


TEXT-BOOK of PHYSIOLOGY. 


A TEXT-BOOK of COMPARATIVE 
ANATOMY. By Dr. ARNOLD LANG, Professor of Zoo- 
logy in the University of Ziirich. With Preface to the 
English Translation by Dr. ERNST HAECKEL. Trans- 
lated by HENRY M. BERNARD, M.A. Cantab., and 
MATILDA BERNARD. Vol, I. 8vo. 175. net. 

[Vol. 71. in the Press. 


LESSONS in ELEMENTARY ANA- 


TOMY. By ST. GEORGE MIVART, F.R.S., Author 
of ‘‘ The Genesis of Species.” Feap. 8vo. 65. 6. 


ELEMENTS of the COMPARATIVE 
ANATOMY OF VERTEBRATES. Adapted from the 
German of ROBERT WIEDERSHEIM, Professor of Anatomy, 
and Director of the Institute of Human and Comparative 
Anatomy in the University of Freiburg, in Baden, By W. 
NEWTON PARKER, Professor of Biology in the Uni- 
versity College of South Wales and Monmouthshire. 
additions by the Author and Translator. 270 Woodcuts. 
Medium 8vo. 12s. 6d. 


A COURSE of INSTRUCTION in 
ZOOTOMY. Vertebrata. By T. JEFFERY PAKKER, 
F.R.S., Professor of Biology in the University of Otago, 
New Zealand. With Illustrations. Crown 8vo. 8s. 6d. 


An INTRODUCTION to the OSTE- 
OLOGY OF THE MAMMALIA. 
HENRY FLOWER, F.R.S., F.R.C.S., Director of the 
Natural History Department of the British Museum. 
Illustrated. Third Edition. Revised with the assistance 
of Hans Gapow, Ph.D., Lecturer on the Advanced Mor- 
phology of Vertebrates in the University of Cambridge. 
Crown 8vo. 10s. 6d. 


The MYOLOGY of the RAVEN (Cor- 


vus corax Sinuatus). A Guide to the Study of the Mus- 
cular System in Birds, By R. W. SHUFELDT, of the 
Smithsonian Institute, Washington, U.S.A. With Illus- 
trations. 8vo. 13s. net. 


A COURSE OF ELEMENTARY 


PRACTICAL HISTOLOGY. By WILLIAM FEARN- 
LEY. Crown8vo. 7s. 6d 


A COURSE OF ELEMENTARY 
PRACTICAL PHYSIOLOGY AND HISTOLOGY. 
By Prof. MICHAEL FOSTER, M.D., F.R.S., and 
Cambridge. 


LESSONS in ELEMENTARY PHY- 
SIOLOGY. By T. H. HUXLEY, F.R.S. 
rous Illustrations. Fourth Edition. Pot 8vo. 4s. 6d. 


QUESTIONS on HUXLEY’S LES- | 
SONS in ELEMENTARY PHYSIOLOGY. For the 
Use of Schools. By THOMAS ALCOCK, M.D. Fifth 
Edition. Pot 8vo. 1s. 6d. 


An ATLAS of PRACTICAL ELE- 
MENTARY BIOLOGY. By G. B. HOWES, Assistan; 
Protessor of Zoology, Royal College of Science. With 
preface by T. H. Huxvey, F.R.S. Medium 4to. 145." 


Sixth Edition. Crown 8vo. 7s. 6d. 


By Sir WILLIAM | 


LANGLEY, F.R.S., Fellow of Trinity College, 


With | 


TEXT-BOOK 


By MICHAEL FOSTER, M.D., F.R.S., Professor of 
Physiology in the University of Cambridge, and Fellow of 
Trinity College, Cambridge. Illustrated. 8vo. 

Part I. Comprising Book I. Blood—The Tissues of Move. 
ment, the Vascular Mechanism. Sixth Edition. 10s. 62, 

Part- II. Comprising Book II. The Tissues of Chemical 
Action, with their Respective Mechanisms—Nutrition. Sixth 
Edition. 10s. 

Part III. The Central Nervous System. Sixth Edition. 
7s. 6d. 

Part IV. Comprising the remainder of Book III. The 
Senses and some Special Muscular Mechanisms, and Book IV. 
The Tissues and Mechanism cf Reproduction. Fifth Edition. 
10s. 62. 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster's Text-book 
By A. SHERIDAN LEA, D.Sc, 
F.R.S., University Lecturer in Physiology in the Uni- 
versity of Cambridge. Fifth Edition, 8vo. 7s. 6d. 


PHYSIOLOGY. By Micnaet Foster, 


M.D., F.R.S. With Illustrations. Pot 8vo. 1s. 
[Sctence Primers. 


PHYSIOLOGY for BEGINNERS. By 
M. FOSTER, M.D., F.R.S., Professor of Physiology in 
the University of Cambridge, and LEWIS E. SHORE, 
M.A., M.D., Fellow of St. John’s College, Cambridge, 
and Senior Demonstrator of Physiology in the University 
of Cambridge. Globe 8vo. 2s. 6d. 


of the PHYSIO- 
LOGICAL CHEMISTRY of the ANIMAL BODY. 
Including an Account of the Chemical Changes occurring 
in Disease. By ARTHUR GAMGEE, M.D., F.R.S., 
Emeritus Professor of Physiology in the Owens College, 
Victoria University, Manchester. 8vo. Vol. I. 18s. 
Vol. II. 18s. 


A TREATISE on COMPARATIVE 
EMBRYOLOGY. By the late Prof. F. M. BALFOUR, 
M.A., F.R.S. In two Vols. Second Edition. Medium 
8vo. Vol. I. 185. Vol. II. 21s. 


ELEMENTS of EMBRYOLOGY. 


With nume- | 


By Prof. MICHAEL FOSTER, M.D., F.R.S., and the 


late Prof. F. M. BALFOUR, F.R.S. Second Edition, 
revised. Edited by A. SEpGwick, M.A., and W. 
HEAPE, M.A. Illustrated. Crown 8vo. 10s: 6d. 


LESSONS in ELEMENTARY BIO- 
LOGY. By Prof. T. JEFFERY PARKER, F.R.S. 
Illustrated. Second Edition. Crown 8vo. 10s. 6d. 


A COURSE of PRACTICAL IN- 


STRUCTION in ELEMENTARY BIOLOGY. ByT. 
H. HUXLEY, F.R.S., assisted by H N. MARTIN, 
F.R.S., Professor of Biology in the Johns Hopkins Uni- 
versity, U.S.A. Third Edition, revised and extended by 
G. B. Howes, Assistant Professor, Royal College of 
Science, and D. H. Scott, Ph.D. With a Preface by 
T. H. Huxvey, F.R.S. Crown 8vo. 10s. 6d. 


MACMILLAN AND CO., LONDON. 
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MACMILLAN AND CO.’S BOOKS 


GEOGRAPHY AND TRAVEL. 


GEOGRAPHY. 
D.C.L. With Maps and Diagrams. 


By Sir GEORGE GROVE, | 
Pot 8vo. Is. | 


LECTURES on GEOGRAPHY. 
General R. STRACHEY, R.E., C.S.I. 
45. 6d. 


A MANUAL’of ANCIENT GEOGRAPHY. 


Authorised Translation from the German of HEINRICH 
Kiepert. Crown 8vo. 5s. 


CLASSICAL GEOGRAPHY. 
TOZER, M.A. Pot 8vo, 15. 


A CLASS-BOOK of GEOGRAPHY. By C. 
B. CLARKE, F.L.S., F.G.S., late Fellow of Queen’s 
College, Cambridge. Feap. 8vo. 2s. 6d. Sewed. 2s. 


A SHORT GEOGRAPHY of the BRITISH 
ISLANDS. By JOHN RICHARD GREEN, M.A.,, 
LL.D., and ALICE STOPFORD GREEN. With Maps. 
Fcap. 8vo. 35. 6d. 


By Lieut.- | 


Crown 8vo. 


By H. F. 


MACMILLAN’S GEOGRAPHICAL SERIES. 


Edited by Sir ARCHIBALD GEIKIE, F.R.S. 
Director-General of the Geological Survey of the United Kingdom. 


The TEACHING of GEOGRAPHY. A Prac- 
tical Hand-book for the Use of Teachers. By Sir A. 
GEIKIE, F.R.S. Globe 8vo. 2s. 


An ELEMENTARY CLASS-BOOK of 
GENERAL GEOGRAPHY. By HUGH ROBERT 
MILL, D.Se., F.R.S.E. With Illustrations. Crown 
8vo. 35. 6d. 


GEOGRAPHY 
SIME, M.A, 


of EUROPE. By JAMES 
With Illustrations. Globe 8vo. 2s. 


GEOGRAPHY of the BRITISH ISLES. 
By Sir ARCHIBALD GEIKIE, F.R.S. Pot 8vo, 15, 


An ELEMENTARY GEOGRAPHY of the | 
BRITISH COLONIES. By G. M. DAWSON and A. | 
SUTHERLAND. Globe 8vo. 3s. | 
| 


An ELEMENTARY GEOGRAPHY of 
INDIA, BURMA, and CEYLON. By IL. F. BLAn- | 
FORD, F.R.S. With Illustrations. Globe 8vo. 


MAPS and MAP DRAWING. By W. A. | 
ELDERTON. Pot 8vo. 1s. 


The ELEMENTARY SCHOOL ATLAS. 
With 24 Maps in Colours, specially designed to ilustrate 
all Elementary Tex!-Books of Geography. By JOHN 
BARTHOLOMEW, F.R.G.S. 4to. Is. 


2s. 6d. 


MACMILLAN & 


A RAMBLE ROUND the WORLD, 1871. 
By Baron de HUBNER. Translated by Lady HERBERT. 
Second Edition. Crown 8vo. 6s. 


The VOYAGE of the VEGA round ASIA 
and EUROPE. By A. E. NORDENSKIOLD. Trans- 
lated by ALEXANDER LESLIE. With five Steel Portraits, 
numerous Maps, and Illustrations. In two Vols. Medium 
8vo. 45s. Cheap Edition. Crown 8vo. 6s. 


JOURNAL of a TOUR in MAROCCO and 
the GREAT ATLAS. By SIR JOSEPH DALTON 
HOOKEK, K.C.S.I, F.R.S., and JOHN BALL, 
F.R.S. With an Appendix, including a Sketch of 
Geology of Marocco, by GEORGE Maw, F.L.S., F.G.S. 
With Plates and Map. 8vo. 


ISMAILIA. A Narrative of the Expedition 
to Central Africa for the Suppression of the Slave Trade, 
Organised by Ismail, Khedive of Egypt. By Sir SAMUEL 
W. BAKER, F.R.S., F.R.G.S. With Maps, Portraits, 
and Illustrations by ZWECKER and DURAND. Crown 8vo. 
6s 


The ALBERT N’YANZA, GREAT BASIN 
of the NILE, and EXPLORATIONS of the NILE 


SOURCES. By Sir S. W. BAKER. With Maps, 
Illustrations, and Portraits. Crown 8vo. 6s. 


The NILE TRIBUTARIES of ABYSSINIA, 
and the SWORD HUNT®RS of the HAMRAN 
ARABS. By SirS. W. BAKER. Crown 8vo. 6s. 


_NARRATIVE of a YEAR’S JOURNEY 


through CENTRAL and EASTERN ARABIA (1862- 
1863). By W. G. PALGRAVE. Fourth Edition. 
Crown 8vo. 65. 


ULYSSES: or, Scenes and Studies in Many 
Lands. By W. G. PALGRAVE. 8vo. 12s. 6d. 


TRAVELS in INDIA. By JEAN BAPTISTE 
TAVERNIER, Baron of Aubonne. Translated from the 
original French Edition of 1676, with a Biographical 
Sketch of the Author, Notes, Appendices, &e., by V. 
Batt, F.R.S. With Illustrations and Maps. In two 
Vols. Medium 8vo. 42s. 


WANDERINGS in SOUTH AMERICA, the 
NORTH-EAST of the UNITED STATES, and the 
ANTILLES, in the Years 1812, 1816, 1820, and 1824. 
By CHARLES WATERTON. New Eduion. Edited 
by the Rev. J.G. Woop. With roo Illustrations. Crown 
8vo. 6s. People’s Edition. Medium 4to. Sewed. 6d. 


AMONG the SELKIRK GLACIERS. Being 
the Account of a Rough Survey of the Rocky Mountain 
Regions of British Columbia. By WILLIAM SPOTS- 
WOOD GREEN, M.A., F.R.G.S. Crown 8vo. 7s. 6d. 


TRANSCAUCASIA and ARARAT. Being 
Notes of a Vacation Tour in the Autumn of 1876. - By the 
Right Hon. JAMES BRYCE, M.P. With Coloured 
Map. Crown 8vo. 9s. 


RAMBLES and STUDIES in GREECE. 
Illustrations. New Edition. By Rev. J. P. 
MAHAFFY,D.D. Witha Map. Crown 8vo, tos. 6:7. 


CO., LONDON. 
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JUST PUBLISHED. 370 PAGES. 107 ILLUSTRATIONS. DEMY 8vo. PRICE iss, 


“ Our fundamental conceptions of world and life, therefore, for practical purposes—for our individual welfare, 
for the destiny of our nation, and for that of humanity—are of greatest importance. On the philosophy of our time 
depends the health of our religious, our scientific, our industrial, our mercantile, our political, and our social 
development.” —DR. PAUL CARUS. 

This is absolutely true, and in order to obtain these fundamental conceptions, the initial step is to grasp and 
solve the great problems this work deals with. 


WHAT...15.. HEAT? 


A PEEP INTO NATURE’S MOST HIDDEN SECRETS. 
By FREDERICK HOVENDEN, F.L.S., F.G.S., F.R.M.S, 


PLAINLY WORDED, WITHOUT TECHNICALITIES, EXACTLY DESCRIBED. 
History shows that all new fundamental ideas are at first received with abuse and prejudice. 


SOME PRESS REVIEWS—A CRITIQUE ON CRITICISMS. 

(x) Liverroot Dairy Post :—‘* A book which is one of the most remarkable exhibitions of audacious ignorance we have ever perused.. Mr. Hovenden 
is a man of thoroughly original mind, and the design of his book is as extraordinary as its contents.” This critic simply inverts the first part, and then 
spends nearly a column and ahalf of type in correcting the delusions he has created! (2) Daity TELEGRAPH :—“ He strives to solve the problem in a 
serious volume, touching the subject from a variety of standpoints, but always thoughtfully, earnestly, and with the enthusiasm of an expert.” At least 
this was the aim of the author. (3) INVENTION :—The writer fortunately reminds the reader that all along he has only endeavoured to play the part of 
the barrister, #.¢. to state the facts of the case clearly and concisely, and to lay them before the reader so that he may form his own judgment . . . the book 
itself is somewhat entertaining by the bold and daring way in which the author deviates 
from the beaten track of science. . . . Some of his deductions are synthetical, and 
logically derived, even if the theories with which he starts are varied and sometimes 
doubtful. The illustrations accompanying this treatise forin an excellent accompaniment 
to the many experiments which are incorporated in the work. The book as a publisher's 
effort is admirably produced in all respects.” (4) THe Scorsman:—‘‘ The book isa 
strange medley of ignorance and self-assurance.”” Has this reviewer read it? (5 
Gtascow Heratp :—“ In attempting a solution of the problem the help of mathematics 

s ostentatiously declined by Mr. Hovenden ; it is to be feared he is nor on the right track 
to the solution. Observation and experiment are undoubtedly of great value, and these he 
discusses with much ability and clearness.” The science of mathematics ts rejected not 
only because it does not help to give fundamental ideas, but because the greates 
mathematicians acknowledge the fact ; overwhelming evidence to this effect is given in 
the book. (©) Datty CHronicLe :—“ But when Mr. Hovenden talks of atoms and mole- 
cules as if they were actual tangible obj-cts instead of being simple abstractions and of 
‘seeing’ them, ether, and even a vacuum, one gets doubtful whether he is* not the 
victim of one of those delusions to which the amateur discoverer is not infrequently subject. 
Still his essay is worth reading, if only to show techni-al writers the necessity of 

eaving nothing as taken for granted.’ J? is an undoubted fact unanimously acknow- 
ledged by the scientific world that matter is built up of minute objects called 

‘*atoms,” just as a brick-built house is made of bricks. New, if these atoms are no 
real, but are abstractions, i.e. a sort of dream, then must the sum of atoms, i.e. ail 
matter—the sun, the moon. the earth, and all things thereon, in luding man, be a 
dream also—nothing is real! But the funny part of the idea of th s critic is: it must 
oe a dream of a brain which accoraing to his view does not exist. (7) YHR STANDARD 
** Mr. Hovenden has made many experiments, some of them really beautiful, but all are 
capable of being explained with»ut having recourse to the worn-out notion that heat in 
itself is a substance." —Euidently a superficial critique, as this isjust what the author 
does not say (8) WESTERN Mercury :—“ At the same time those who care to fullow 
the arguments will find plenty of food for reflection. The bovok is fundamental and logical 
in its reasoning, and is described by a considerable number of original experiments.” 
(9) Bristot Times .—‘‘ It appears to contain many new ideas as to the properties o 
heat. It is indeed, as the author, Mr. F. Hovenden, calls it, ‘a peep into the inner secrets 
of nature.’”" (10) MorninG Postr:—‘‘ Mr. Hovenden brings his well-written and in- 
genius treatise to a close in these words: * You ask is the cave proved? We reply we do 
not know. It is more than any human being can affirm. It must be left for the considera 
tion of that army which exists now of earnest thinkers wh» are searching forthe truth. All 
we can say is, we think the evidence is conclu-ive. To this mass of earnest thinkers o 
which the jury consists the case is submitted, and we await the verdict.’” (11) THE 
Dunoee ADVERTISER :— “‘ He has most grie vousiy underrated the streng:h of the position, 
and the character and power of the mathematicians and physicists who have been the wise 

THE ULTIMATE PARTICLES OF WATER—WATER master builders of the dynamical th ory.” But unfortunately for this critic, the wise 

MOLECULES, MAGNIFIED. master builders, at the late meeting of the British Association at Oxford, almost unani. 

mously and honestly acknowledged they could not understand the dynau ical theory ! (12) 

lirerary Wortp:—*‘ Mr. Hovenden’s ‘ What is Heat?" is a very interesting book, 

though we cannot say that the author has proved his thesis.” Bud then this critic adds these remarkable words ; ‘‘ His method of making atoms overlap, 

and wrap each other (p. 168), and become concentric, gets rid of many difficulties which bel ng to the »rthodox view. At least it would do so, if be 

could prove that this really is how atoms act.” Smt those who closely follow the argument and the telling experiments, we believe, must come to the 

conclusion that the water molecule—a compound 5ody—under certain conditions, is visible, also that it is a sphere (see illustration). This goes very 
far indeed to prove the reality of the reaction. 


W. B, WHITTINGHAM & CO., LIMITED, 91 GracecHurRcH StREET, LONDON, 
ALL RIGHTS RESERVED. 


Printed by Ricwarp CLay an Sons, LimitTep, at 7 and 8 Bread Street Hill, ge Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 66 Fifth Avenue New York.—Tuursvay, January 24, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid grouna 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 1318, VOL. §1.] THURSDAY, JANUARY 31, 1895. [PRICE SIXPENCE. 
Registered as a Newspaper at the Gener General Post Office. ] ‘ {All Rights are Reserved. 
THE LATEST | BROWNING’S 


OPTICAL PHENOMENON. POCKET SPECTROSCOPE 
THE ARTIFICIAL SPECTRUM TOP. 3 


Coloured bands produced by rotation of a black and white disc. If the | 
direction of rotation be reversed the position of c lours is also reversed. 
Price ls. Post Free, 1s. 2d. 


Sole Agents-NEWTON & CO., 3 Fleet Street, London, Soaring = 


rand Lonoon— 


Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum ; it is provided with a fine motion focusing 

| arrangement, and it is applicable to every purpose for which 
| a Direct Vision Spectroscope can be used, 


NEW APLANATIC POCKET MAGNIFIER. Price, in Morocco Leather Case, £3 8s. 6d. 


| 
| 
Perhaps the most perfect pocket lens ever made. Large flat field, perfectly | Illustrated Catalogue of Spectroscopes sent post free. 
achromatic, high power, brilliant definition, long-working distance. Fig. | 
shows actual size. Mounted in brass, X 12 diams. 18/ 


Ditto, x24 diams. 21/-. | JOHN BROW NING, 
a Optical and Physical Instrument Maker to H.M. Government, 
TON — | 63 STRAND, LONDON, W.c. 
-NEGRETTI & ZAMBRA’S THERMOMETERS 
The Frena (Kamera e The outside Window Bracket Thermometer 
enables the observer to read the Present 


Temperature from inside the House. 
PRICE and upwards, 
L| PARTICULARS of this 
_ unique HAND-CAMERA | 
| may be had FREE on | 


application to 


R. & J. BECK, 


Accurate Thermometers for all Purposes. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD 


NEGRETTI & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 


68 CORNHILL, 
1 45 Cornhill, and 122 Regent Street, London. 
LON DON, E.C. | i” Photographic Studios : Crystal Palace. 
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BEDFORD COLLEGE, LONDON - 
(FOR WOMEN), 
iX 8 and9 YORK PLACE, BAKER STREET, W. Founded 1849. 
Principal—Miss EMILY PENROSE. 

AFTERNOON LECTURES, open to Ladies’ and Gentlemen. Four 
**Lectures on English Novelists of this Century—Jane Aust n. Scott, 
Charlotte Bronté, Thomas Hardy,” will be delivered on Mondays in 
February, at 4.15 p.m., by H. Frank Heatu, B.A., Ph.D., beginning on 
February 4. 

Fee for the Course, 5s. ; any single Lecture, 2s. 
LUCY J. RUSSELL, Honorary Secretary. 
BOROUGH OF HYDE. 

‘The Technical Instruction Committee of the Borough of Hyde requires 
the services of a competent person to act as Organising and General Secre- 
tary, at a salary of £200 per annu a, who will be required to enter upon his 


duties in May next. and to devote his whole time to the work of the Com- | 


mittee and its Sub-Committees. 

Appiications, stating age and qualifications, together with copies of three 
recent testimonials, and enclosed in an envelope endorsed *‘ Secretary,” to 
be forwarded to the Town CLerk, Hyde, so that the same may be received 
by him on or before March 9, 1895. 


A full statement ofthe duties and form of application will, on request, be | 


supplied by the Town Clerk. 
Hyde, January 26, 1895. GEO. STEVENS, Town Clerk. 


BETHESDA COUNTY SCHOOL. 
APPOINTMENT OF HEADMASTER. 

lhe County Governing Body of Carnarvonshire is prepared to appoint a 
Headmaster for the above School. 

Salary £120 fixed, and a Capitation Fee at the rate of £2 per annum for 
each pupil inthe School. Estimated .alary for the first year £250. 

The School will be a Dual School for B sys and Girls, and the instruction 
will consist mainly of Mathematics and Modern Subjects. Candidates must 
be Graduates or have some equivalent qualifications. 

Fifty printed copies of applications and testimonials (recent) should be 
received by the undersigned on or before February 25. 

- H. BODVEL-ROBERTS, 
Clerk of the Peace, Caraarvon. 


SCIENCE MISTRESS (Nat. Sciences 


Tripos) Wanted for Public High School. Experienced in Class Teach- 
ing.—Miss Louisa BrovuGu, Central Registry for Teachers, 25 Craven 
Street, Charing Cross. 


To LECTURERS and OTHERS.—DIA. 


GRAMS of allkinds designed to illustrate Lectures, Original Papers 
&c. tstimates given.—** X. Y.,” 19a Harefield Road, Brockley. S.E 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very’ 
fine Stock of Valuable Specimens (Natural and Cur) suitable for Collec-" 
tions or Jewels; likewise. a unique Upal lable Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Beaches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogs'and Road, Chalk Farm, Lcndon, N. W. 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Eolarging, Register- 
ing, &c., &c. Prof. MALDEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, sd. Worth its weight in gold. 
Send for Opini of the Scientific Press to Mr. HUGHES, Brewstey 
House. Mortimer Road, Kingsland. North London. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LantCarpenten, Esq , Prof. Forses,&c. Minia- 
cure [riple Laaternconstructed for B. J. MALDEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
aificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. Grattan GuINNEss, Tides 


FOR SALE. BARGAINS. 
MAGNIFICENT BINOCULAR MICROSCOPE, Ross, 


with High-class Objectives and Accessories. Cost £150. Price 
£68 10s, 


MAGNIFICENT BINOCULAR MICROSCOPE, Becx, 
Objectives and Accessories. Cost £120. Price 


FIRST-CLASS LARGE MONOCULAR MICRO. 


SCOPE, by and Beck. Mechanical Stage Onjectives, &c, 


HIGH-CLASS PORTABLE BINOCULAR MICRO. 


SUUPE, by Swirr. Cost £30. Price £16 16s. 


MONOCULAR MICROSCOPE, Smirx and Beck, with 


Objectives and Accessories. £11 11s. A Smaller Microscopes, with 
Objectives, £2 17s. 6@. All Bargains. Particulars Free. 
Apply to W. C. Hucues, Brewster House, Mortimer Road, Kingsland, N, 


LIVING SPECIMENS FOR. 
. THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
| Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen lube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecten, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salps 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


THE DIRECTOR. 
Biological Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Pruspectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d4.; 100 do., 2is.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 

ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free. 
CaTaLoGuEs GRATIS. 

CABINETS, GLASS-CAPPED BOXKS, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER, M.A. Oxon., Assoc. R.S. Mines 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealerin Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Khyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Siemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry ; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 
of Savage Warfare, Idols. Sacred Masks, Peruvian Pottery, 


Apecina Patti, &c. Patent Pamphengos Science Lanterns The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 

1 55. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleidoscope. Cheapest Lantern Outfits in the World. Grandly [llus- 
trated Catalogue, over 180 choice Engravings, 6d.; Postage, 34. List of 
e Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
ets Free.—W. C. HUGHES, Srgciacist, Brewster House, 82 Mortimer 
Road, Kingsland. N. 


I 1 
Netsukis, China. Laequer.Gongs Shells.and other Curios. 


Alectrical Phpsical Dustruments 


FOR ALL PURPOSES TS FREC 


W.PAUL.Maxer. 44,HATTON GARDEN. LONDON EC 
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NATURE 


cili 


Sale by Auction. 


MONDAY, FEBRUARY 11. 


VALUABLE COLLECTION OF NATURAL HISTORY 
SPECIMENS. 


MR. J.C. STEVENS will sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
FEBRUARY 11, at half-past 12 precisely, 200 Lots of Entomo- 
logical and Oological Apparatus, Nets, Boxes, &c., lotted to suit 
Naturalists and the Trade, also a collection of Birds’ Eggs, formed by 
Mr. TuurmoiL, Bird and Animal Skins, a fine Bison’s Head, collections 
of Minerals, Heads and Horns of Animals, Exotic Lepidoptera, &c., 
&c., Cabinets. 

On view the Saturday prior, 12 till 4, and Morning of Sale, and Catalogues 

had. 


HOLLOWAY’S 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers; 


Editorial communications tz the Editor. The 
telegraphic address of NATURE is “ PHUSIS” 
LONDON. 

CHARGES FOR ADVERTISEMENTS. 
& 
Three Linesin Column ....... o 2 6 
One Eighth Page, or Quarter Column. 0 18 6 
Quarter Page, or Half a Column . 115 0 
Halfa Page, ora Column ...... 3 5 0 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


SCIENTIFIC 


‘OINTMENT | 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. | 


Edited ty J. BRETLAND FARMER, M.A. 
With the Co-operation of an Editorial Committee. 
Contents of FEBRUARY Number. 

OF LEUCOCYTES. By C. S. SHerrincron, M.D., 
COAL: ITS STRUCTURE AND FORMATION (Part IL). By A. C. 

Sewarp, M.A., St. John’s College, Cambridge. 
ON DIGESTION IN THE CCELENTERA. y S. J. Hickson, M.A., 

D.Sc., Professor of Zoology in Owens College. 
ae AND FAULTING: A REVIEW (Part II.). By W. F. Hume, 

NEOZ )IC GEOLOGY IN EUROPE. By Putty Lake, M.A. 
APPENDIX.—CHEMICAL LITERATURE FOR DECEMBER 


Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vou I., in Handsome Cloth Boards, over 500 pp. Now Ready, Price 16s. 


London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


or MINERAL COLLECTIONS & SPECIMENS 
JAMES R. GREGORY’S MUSEUM & STORES — 


| FOR 
|WELLAUTHENTICATED SPECIMENS. 


The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London. 


NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


BREAKFAST—SUPPER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series: — 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 

BARON ADOLF ERIK NORDENSKJOLD. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 


J. LOUIS R. AGASSIZ. . 

JEAN BAPTISTE ANDRE DUMAS, 
‘SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI [VANOWITSH MENDELEEF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE, 


N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s. , carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “ NATURE,” 29 BEDFORD STREET, STRAND. 
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NOW READY. 


PHILOSOPHICAL TRANSACTIONS OF 
THE ROYAL SOCIETY. 


CONTENTS OF Series A, 1894. Part I. 


Price £1 5s. (with Seven Plates). 


1. On the Ratio of the Specific Heats of the Paraffins, and 
their Monohalogen Derivatives. By J. W. CAPSTICK. 

. On a Special Form of the General Equation of a Cubic 
Surface’ and on a Diagram representing the Twenty-seven 
Lines on the Surface. By H. M. TAYLon. 

3. Contributions to the Mathematical Theory of Evolution. 
By Kar PEARSON. 

4. A Certain Class of Generating Functions in the Theory of 

Numbers. By Major P. A. MACMAHON. 

Flame- Spectra at High Temperatures.—Part I. Oxy-hydro- 

gen Blow-pipe Spectra. By W. N. HARTLEY. 

On a Spherical Vortex. By M.J. M. HILt. 

. On Plane Cubics. By CHARLOTTE ANGAS SCOTT. 

. On the Whirling and Vibration of Shafis. By STANLEY 

DUNKERLEY. 

. Experimental Investigations on the Effective Temperature 
of the Sun, made at Daramona, Streete, Co. Westmeath. 
By WILLIAM E. WILSON and P. L. Gray. 


te 


CONTENTS OF SERIES B, 1894, Part I. 


Price £3 10s. (with 59 Plates). 


1. Upon the Existence of more than one Fungus in Madura 
Disease (Mycetoma). By RuBERT Boyce, M.B. 


NATURE 


2. On Megaladapis madagascariensis, an Extinct Gigantic | 


Lemuroid from Madagascar, wirh Remarks on the 


Associated Fauna, and on its Geological Age. By | 


C. I. ForsyrH Major. 

3. A Further Minute Analysis by Electric Stimulation of the 
so-called Motor Region (Facial Area) of the Cortex 
Cerebri in the Monkey (.)/acacus stnicus). By CUNARLES 
E. BeEvor and Victor HorsLey. 

4. On some Histological Features and Phy-iological Properties 
of the Post-CEsophageal Nerve Cord of the Crustacea. 
By W. B. Harpy. 

5. On the Early Development of Cirripedia. 
T. Groom. 

[6. On Hepatic Glycogenesis. By D. Not Paton. 

7. On the Characters and Behaviour of the Wandering 
(Migrating) Cells of the Frog, especially in relation to 
Micro Organisms. By A. A. KANTHACK and W. B. 
Harpy. 

$. The Process of Secretion in the Skin of the Common Eel. 
By E. WAYMOUTH REID. 

9. On the Constitution and Mode of Formation of ‘‘ Food 
Vacuoles” in Infusoria, as illustrated by the History of 
the Processes of Digestion in Carchesium polypinum, By 
M. GREENWOOD. 

to. Researches on the Germination of the Pollen Grain and 
the Nutrition of the Pollen Tube. By J. KEYNOLDS 
GREEN. 

t1. The Menstruation of Semnopithecus entellus. 
HEAPE. 

#2. Studies in the Morphology of Spore-producing Members— 
Equisetine and Lycopodinee. By F. O. Bower. 

13. Reptiles from the Elgin Sandstone. Description of Two 
New Genera. By E. T. NEwTon. . 

14. The Effect produced upon Respiration by Faradic Excita- 
tion of the Cerebrum in the Monkey, Dog, Cat, and 
Rabbit. By W. G. SPENCER. 


By THEODORE 


By WALTER 


London: HARRISON & SONS, 45 St. Martin’s Lane, W.C. | 
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EDWARD STANFORD'S LIST. 


Just Published, Large 4to, Cloth, 35s. met. 
FINLAND in the NINETEENTH CEN. 


TURY. By FINNISH AUTHORS. Illustrated by Finnish Artists, 
** A handsome and profusely illustrated volume.” — 7imes. 
“‘ This superb v lume will be a revelation to the generality of European 
readers.""— Daily News. 


Just Issued, Demy 8vo, Cloth, 7s. 6a. net, postage 5d. 


CLOUDLAND: a Study on the Structure 
and Characters of Clouds. By the Rev. W. CLEMENT LEy, 
M.A, F.R.Met.Soc. With numerous Coloured Plates, and other 
Tllustrations. 

“* This monograph has been long and anxiously expected by all who take 
an intelligent interest in the advance of meteorology, and recognise the long 
and profound study that the author has made of his subject.” — Nature. 


Recently Published, Demy 8vo, Cloth, 25s. 


The GREAT ICE AGE, and its Relation to 
the Antiquitv of Man. By JAMESGEIKIE, D.C.L., LL.D., F.R.S., 
Murchison Professor of Geology and Mineralogy in the University of 
Edinburgh. Third Edition, much Enlarged. With two new Chapters 
on the “Glacial Phenomena of North America,” by Prof. ‘I’. C. Cuam- 
BERLIN. Also 18 Maps and 78 Illustrations. 

“It bears on every page indications of patient and careful research. . . 
better than any other book on the subject in the English language.’ 


| Saturday Review. 


Just Published, CHEAPER EDITION, 8vo, Cloth, 6s. net. 


CONTRIBUTIONS to the PHYSICAL 
HISTORY of the BRITISH IS!.ES; with a Dissertation on the 
Origin of Western Europe and of the Atlantic Ocean. With 27 Coloured 
By EDWARD HUJLL, M.A., LL.D., F-R.S., late Director 
of the Geological Survey of Ireland. 

** Prof. Hull has rendered a signal service to studen’s of geology by pre- 
paring and publishing a series of maps of the British Islands, in which he 
in ficates, by distinctive colouring, the districution of land and water at 
successive periods of geological history. No such series of maps, so far 
as we know, has ever before been published or even attempted.’’— Academy. 


London: EDWARD STANFORD, 
26 and 27 COCKSPUR STREET, CHARING CROSS, S.W. 


Now Ready. Free on Application. 


(No. 251). A Catalogue of Books on 
General Literature, Astronomy, Classics, Economics (in- 
cluding Banking), Electricity and Magnetism, Eton, 
Mathematics, Theology, Kecent Purchases, &c. 28 pp. 
containing 602 items. 

Containing a Set of the Encyclopedia Britannica; Quarterly Journal of 
Microscopical Science; Lord Napier’s Kabdologia, 1617; Large Paper 
Copy of Newton’s Priacipia, iz fo/io; Cambridge Philosophical Society's 
Transactions; Proceedings of the Royal Society; ‘Taylor’s Scientific 
Memoirs, complete; Newtoni Opera, 5 Vols. ; Proceedings of London 
Mathematical Society; Account of the Operations of the Great Trigono- 
metrical Survey of India; &c., &c. 


MACMILLAN & BOWES, Cambridge. 


Price 4s. 


ABC FIVE-FIGURE LOGARITHMS 
FOR GENERAL USE. 
By C. J. WOODWARD, B.Sc. 


Containing Mantis: of Numbers to 10,000 Log. Sines, 
Tangents, Cotangents and Cosines to 10” of Arc. 
‘*We know of no tables so convenient for the ordinary every-day calcula 


tions of engineers, surveyors, and practical h icians g 


Atheneum. 
E. & F. N. SPON, 125 Strand. 


BODKIN (REV. RICHARD C.). 


THE AUTOMATIC IMAGE FINDER. 


SCIENTIFIC PROCEEDINGS of the ROYAL DUBLIN 
SOCIETY. 
Vol. VIII. (N.S.), Part iv. No. 36. 
Price Sixpence. 


WILLIAMS & NORGATE, 14 Henrietta Street, London; 20 South 
Frederick Street, kdinburgh ; and 7 Broad Street, Oxford. 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY. January 31. 

Rovat Society (Theatre of London University), at 4.30.—Argon: a New 
Constituent of the Atmosphere: Lord Rayleigh, Sec. R.S., and Prof. 
Ramsay, F.R.S. 

(nsTiruTION OF MECHANICAL ENGINEERS, at 7.30.—The Determination 
of the Dryness of Steam: Prof. W. C. Unwin, F.R.S. 

Society OF ANTIQUARIES, at 8.30. 


FRIDAY, Fesrvary t. 
{nsTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Comparison between 
Governing by Throttling and by Variable Expansion: Captain H. Riall 
Sankey. 
Gausemes’ AssocIaTION, at 8.—The Geological History of the Hima- 
layas. Presidential Address: Lieut.-General C. A. McMahon. 
QuekettT Microscopicat Cuus, at 8. 


SATURDAY, Feervary 2. 
Rovat Instrrurton, at 3.—Stained Glass Windows and Painted Glass : 


Lewis F. Day. 
SUNDAY, Fesruarvy 2. 
Sunpay Lecture Society, at 4.—The Restoration of Extinct Animals: 
Arthur Smith Woodward. 


MONDAY, Fesrvary 4. 

Soctety (Chemical Society’s Rooms, Rui lingt« n 
House), at 8.—Sume Matters of Interest in the Manufacture of Coal Gas : 
Lewis T. Wri ht. 

Mepicat at 8.30. 

Vicroria INSTITUTE. at 4.30.—Insect Anatomy. 


TUESDAY, Fesrvary 5. 

Rovat INsTiITUTION, at 3.-—Internal framework of Plants and Animils: 
Prof. C. Stewart. 

ome or Arts, at 8.—Drawing for Process Reproduction : Gleeson 

ite. 

ZooLocicaL Socigty, at 8.30.—Contributions to the Knowledge of the 
Breeding-Habits of some Tree-Frogs (Hylidz) of the Serra dos Orgaos : 
Dr. E. A. Goeldi.—On a Collection of Land Shells from Sarawak, British 
North Borneo, Palawan, and other neighbouring Islands: Edgar A. 
Smith.—On the Long-lost Putorius africanus, Vesm., and its Occurrence 
in Malta: Oldfield Thomas.—On the Visceral Anatomy of Dendrolagus 
bennettii: F. E. Beddard, F.R.S. 

oo, Vicroria HALL, at 8.—Egypt and the Nile: Sir Colin Scott Mon- 
crieit. 

InNsTITUTION OF CiviL ENGINEERS, at 8.—The Mechanical and Electrical 
Regulation of Steam-Engines: John Richardson. 

PaTHoLocicat Society, at 8°30. 

MINERALOGICAL SoctgeTy, at 8.—On Simple Crystalline Rocks from India 
and Australia: Prof. Judd, F.R.S.—On an Accurate Method of Deter- 
mining the Densities of Solids: The Earl of Berkeley.—Some Points in 
the Determination of Mineral Densities: « f. Church, F.R.S. 


WEDNESDAY, Frsrvarvy 6 

Geotocicat Society, at 8.—On Bones of a Sauropodous Dinosaur from 
Madagascar: R. Lydekker. F.R.S.—On the Physical Conditions of the 
Medierranean Basin which have resulted in a Community of some 
Species of Freshwater Fishes in the Nile and the Jordan Waters: Prof. 
E. Hull, F.R.S.—On the Loess and other Superficial Deposits of Shan- 
tung (North China): S. B. J. Skertchly and T. W. Kingsmill. 

Society or Arts, at 8. 

BriTIsH ARCHAOLOGICAL ASSOCIATION, at 8. 

EnTomo.oGicat Society, at 8.—Descriptions of New Heterocera from 
India: G. F. Hampson.—Contributions to our Knowledge of African 
Phytophagous Coleoptera‘ Martin Jacoby.—The Life History of Peri- 
coma canescens (Psychodidz): Prof. L. C. Miall, F.R.S, and N. 
Walker ; with a Bibliographical and Critical Appendix by Baron Osten- 


Sacken. 
THURSDAY, Fesrvary 7. 

RovaL Sociery, at 4.30 —The following Papers will probaé/y be read :— 
On the Application ot the Kinetic Theory to Dense Gases: S. H. Bur- 
bury, F.R.S.—On the Abelian System of Differential Equations and 
their Rational and integral Algebraic Integrals, with a Discussion of the 
Periodicity of Abelian Functions: Rev. W. R Westropp-Roberts.—The 


Oscillations of a Rotating Ellipsoidal Shell containing Fluid: S. S. 
Hough. 


NATURE cv 


Just Published, Price per Post, 1s. 


THE VICTORIA UNIVERSITY 
CALENDAR for the Year 1895. 
London: MACMILLAN & CO. Manchester: J. E. CORNISH. 


PHGNIX FIRE OFFICE, 


{9 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W 
ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY- 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 


PROMPT PAYMENT OF CLAIMS. 
SecreTarigs—W. C. MACDONALD and F. B. MACDONALD 


LOSSES PAID OVER £20,000,000. 


BEST  DRAPER’S INK (DICHROIC) 
BLACK whentnis ink is used writing 


becomes a pleasure, 
INK 
KNOWN) Jars, 64., 1s., & 2s. each. 


Can be obtainedin London,through Messrs. Barciay & Sons, Farringdon 
Street; W. Enwarps. Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


May be had from all Stationers. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. ‘ 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 


| cation. 


Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, rs. 6d. 
Address all communications: 


‘‘Instrument Company, Cambridge.”’ 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
ndia, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing. and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices, 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Goto 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


HARVEY AND PEAK. 
TESLA’S APPARATUS, 


For New and Beautiful Experiments with Induction Coil. 


LANTERN STEREOSCOPE, for Stereoscopic Effects on the Screen. 
THE AERIAL-GRAPHOSCOPE (Bruce's Patent), for Lantern Pictures without a Screer. 
PENDULUM APPARATUS, for Writing Harmonic Curves, &c. 


CHEAP SCHOOL APPARATUS, WIMSHURST MACHINES, &c. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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NATURE 


Crown 8vo. 


POPULAR LECTURES and AD- 
DRESSES. 


By Lord KELVIN, P.R.S. In Three Vols. 

Vol. I. THE CONSTITUTION OF MATTER. 
Second Edition. 7s. 6d. 

Vol. II. GEOLOGY AND GENERAL PHYSICS. 
Ss. 6d. 

Vol. IIL. 


HOW to DRAW aSTRAIGHT LINE: 
a LECTURE on LINKAGES. 


By A. B. KEMPE, F.R.S. Illustrated. Is. 6d. 


PAPERS ON NAVIGATION. 7s. 6d 


On LIGHT. 


The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE 
or Ligut. II. ON LiGuT As A MEANS OF INVESTIGA- 


TION. III. On BENEFICIAL EFFECTS OF LIGHT. 
gs. 6d. 
LIGHT: a SERIES of SIMPLE, 


ENTERTAINING, and USEFUL 
EXPERIMENTS. 


By A. M. MAYER and C. BARNARD. Iilustrated. 
2s. 6a. 


POLARISATION of LIGHT. 


By W. SPOTTISWOODE, F.R.S. Illustrated. 3s. 6a. 


SOUND: a SERIES of SIMPLE, 
ENTERTAINING, and INEX- 
PENSIVE EXPERIMENTS. 


By A. M. MAYER. 3s. 6. 


MODERN 
Ciry. 


By Prof. O. J. LODGE, F.R.S. Illustrated. 6s. 6d. 


A CENTURY of ELECTRICITY. 
By T. C. MENDENHALL. 4s. 


The CHEMISTRY of the SECOND- 


ARY BATTERIES of PLANTE 
and FAURE. 


By F.- H. GLADSTONE, F.R.S., and A. TRIBE, 
2s. 6d. 


The CHEMISTRY of 
GRAPHY. 


By Prof. R. MELDOLA, F.R.S. Illustrated. 6s. 


NATURE 


VIEWS of ELECTRI- | 


PHOTO- 


| JANUARY 31, 1895 


SERIES. 


Crown 8vo. 
CHARLES DARWIN. 


Memorial Notices reprinted from Mature. By THOMAS 
H. HUXLEY, F.R.S.; G. J. ROMANES, F.R.S. ; 
Sir ARCHIBALD GEIKIE, F.R.S.; and W. T. DYER, 
F.R.S. 2s. 6d. 


The SCIENTIFIC EVIDENCES. of 
ORGANIC EVOLUTION. 


By GEORGE J. ROMANES, F.R.S. 2s. 6d. 


Are the EFFECTS of USE and DIS- 
USE INHERITED? 


An Examination of the View held by Spencer and Darwin. 
By W. PLATT BALL, 3s. 6d. 


EXPERIMENTAL EVOLUTION. 
By H. D. VARIGNY. 55. 


TIMBER, and some of its DISEASES. 
By Prof. H. M. WARD, F.R.S. Illustrated. 6s. 


On the COLOURS of FLOWERS. 


By GRANT ALLEN. Illustrated. 3s. 6d. 


FLOWERS, FRUITS, and LEAVES. 


By Sir JOHN LUBBOCK, M.P., F.R.S. Lilustrated. 
45. 6d. 


On BRITISH WILD FLOWERS, coa- 
sidered in RELATION to IN- 
SECTS. 


By Sir JOHN LUBBOCK, M.P., F.R.S. Illustrated. 
45. 6d. 


TheORIGIN andMETAMORPHOSES 
of INSECTS. 


By Sir JOHN LUBBOCK, M.P., F.R.S. With IIlus- 
trations. 35. 6d. 


The APODIDAt. A MORPHOLOGI- 
CAL STUDY. 


By HENRY MEYNERS BERNARD, M.A., Cantab 
With 71 Illustrations. 7s. 6d. 


The RIGHT HAND: LEFT-HAND- 


EDNESS. 


By Sir D. WILSON, LL.D., F.R.S.E. 
45. 6d. 


| SEEING and THINKING. 


| By Prof. W. K. CLIFFORD, F.R.S. Diagrams. 3s. 6d. 
MACMILLAN AND CO., LONDON. 


Illustrated. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


SIR ISAAC NEWTON’S PRINCIPIA. | LESSONS in ELEMENTARY PRAC- 


Reprinted for Lord KELVIN, P.R.S., and HUGH 
BLACKBURN, M.A. 4to. 315. 6d. 


NEWTON’S PRINCIPIA. — Sections 
I. If. ILI. With Notes and Illustrations, Also a Collec- 
tion of Problems principally intended as Examples of 
Newton’s Methods. By PERCIVAL FROST, D.Sc., 
F.R.S., Fellow and Mathematical Lecturer, King’s 
College, Cambridge. 8vo, 12s. 


An ESSAY on the GENESIS, CON- 
TENTS, and HISTORY of NEWTON’S “ PRIN- 
CIPIA.” By WALTER W. ROUSE BALL, Fellow and 
Assistant Tutor of Trinity College, Cambridge. Crown 
8vo. 6s. net. 


UTILITY of QUATERNIONS in 
PHYSICS. By ALEXANDER MCcAULAY, M.A., 
Lecturer in Mathematics and Physics in the University of 
Tasmania. 8vo. 5s. net. 


An ELEMENTARY TREATISE on 
THEORETICAL MECHANICS. By Professor ALEX- 
ANDER ZIWET, Assistant Professor of Mathematics in 
the University of Michigan. Part I. KINEMATICS. 
Part II. Introduction to DYNAMICS; STATICS. 
8vo. 8s. 6d. net each part. 


APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 
Professor of Experimental Physics, Cambridge. Crown 
8vo. 75. 6d. 


A TREATISE on the MOTION of 
VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. THOMSON, F.R.S. 8vo. 6s. 


The ELEMENTS of GRAPHIC STA- 


TICS. A Text-book for Students of Engineering. By 
L. M. HOSKINS, Professor of Pure and Applied Mathe- 
matics in the Leland Stanford Junior University, formerly 
Professor of Mechanics in the University of Wisconsin. 
8vo. 10s. net. 


A TREATISE on HYDROSTATICS. 
By ALFRED GEORGE GREENHILL, F.R.S., Pro- 


fessor of Mathematics in the Artillery College, Woolwich. 
Crown 8vo. 7s. 6d. 


A TEXT-BOOK of the PRINCIPLES 


of PHYSICS. By ALFRED DANIELL, M.A., Lec- 


turer on Physics in the School of Medicine, Edinburgh. | 


Second Edition, Medium 8vo. 21s. 


PHYSICS: Advanced Course. By Geo. 


F. BARKER, Professor of Physics in the University of 


Pennsylvania, With a Magnetic Map of the United States. 
8vo. 215. 


TICAL PHYSICS. By KALFOUR STEWART, 
LL.D., F.R.S., and W. W. HALDANE GEE, Demon- 
-monstrator and Assistant Lecturer in Physics, the Owens 


College. Vol. I. General Physical Processes, Crown 
8vo. 6s. Vol. IL. Electricity and Magnetism. Crown 
8vo. 75. 6d. 


LECTURES on some RECENT AD- 
VANCES in PHYSICAL SCIENCE. By P. G. TAIT, 
M.A., Sec.R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. ‘Third Edition. Crown 8vo. 9s. 


HEAT. By Prof. P. G. Tarr. 


8vo. 6s. 


The THEORY of HEAT. By Tuomas 
PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 17s. net. 


BURNETT LECTURES—OnLIGHT. 


In Three Courses. Delivered at Aberdeen in November 
1883, December 1884, and November 1885. By Sir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellow 
of Pembroke College, and Lucasian Professor of Mathe- 
matics in the University of Cambridge. Second Edition. 
Crown 8vo. 7s. 6d. [Nature Series. 


Crown 


| ELECTRIC WAVES. Being Researches 


on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HEKTZ, late Professor 
of Physics in the University of Bonn. Authorised transla- 
tion by D. E. Jones, B.Sc. With Preface by Lord 
KELVIN, P.R.S. Illustrated. 8vo. ros. net. 


PAPERS on ELECTROSTATICS and 


MAGNETISM. By Lord KELVIN, P.R.S. Second 
Edition, 8vo. 18s. 
MODERN VIEWS of ELECTRI- 


CITY. By OLIVER J. LODGE, D.Sc, LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6a. [Nature Series. 


The THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM. By ANDREW GRAY, M.A., 
F.R.S.E., Professor of Physics in the University College of 
North Wales. In two Vols. Crown 8vo. Vol. L., 
12s. 6d. ; Vol. II., in 2 parts, 255. 


ABSOLUTE MEASUREMENTS in 


ELECTRICITY and MAGNETISM. By Prof. AN- 
DREW GRAY. Second Edition. Feap. 8vo. 55. 6d. 


A TEXT-BOOK on ELECTRO-MAG- 
NETISM and the CONSTRUCTION of DYNAMOS. 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. 8vo. 
Qs. net. 


MACMILLAN AND CO., LONDON. 
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NEW AND INTERESTING, 


Xanthide in Fiint . Spinal Cord of Cat, from Dorsal, Cervical and Lumbar 

Precious Opal and Matrix... . eve ooo wee o 1 6 three sections, mounted separately on one Shde ooo © 26 

New Polycistina from Jeremie, Hayti .. o t © Section of Retina, showing Rods and Cones ... © 38 

Group of ab ro different spe ‘ies of Foraminifera, all perfect .. © 6 | Set the structure of the Human Eye, it in 

Female head of Marchantia, showing mature aecapneduemanel w O © 0 117 6 

Sectien of Bud of Yucca gloviosa ww oy @ 8 0 Type Slide of. 34 different species ‘of Holothuriz and Synapta, in in 

Section through entire eyes and head of. Frog, very ‘fine °o 20 Case, with list of names ove 116 6 
Newt, o20 Type Shde of 12 different species, Spines of Echini, in Case, with 

Type Slide of 100 Diatoms with list of names... 2 0 list of names... 8 

‘Vransverse Sections of Hair of Peccary, stained, new ae 6 Type Slide of 24 F ges of Butterflies, &.. with list ‘of names 


6 
Any of the above Ob;ects forwarded by return on receipt sivesinanios for price Crasstried List, representing a Stock of 40,060 First class Object s, 
sent post free on application. 


MICROSCOPES AND APPARATUS. 

Just inrropuceo.—WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCuPE. Has completely rotating stage: the mechanical 
movements of stage are controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is ro 
inches, the — reading distance. The tripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded 
upon anplicat 

WATSON &s 1NS TRIPOD EDINBURGH STUDENT'S MICROSCOPE is suitable for investigations with the highest powers. The quality 
and workmansht are the finest possible. and t is unequalled for stability and conven ence of mampu ation by any oth r medium size or Student's 
Instrument. Price from £458. Ful [illustrated Catalogue of Microscopes and Apparatus sent Post free on application to 

&& ons, 
Opticians to H.M. Government, 313 HIGH HOLBORN, LOND '\ W.¢.., and 7% Swanston Street, Melbourne, Australia. 


CROSSLEY’S ort ENGINES. 


PORTABLE OIL ENGINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT. 


Suitable for all classes 
ot Agricultural 
Work. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., OPENSHAW, MANCHESTER. 


“OPTIMUS” MAGIC LANTERNS ror DRAWING ROOM *° LECTURE HALL, 


Limelight may be adapted without alteration at an extra cost of 16s. 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Rehoomasic eienegeyie Combination with rack and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. ‘lhe ¢ posed of two plano-convex lenses 
of 4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is cougheet in Box. 


Student’s Lantern Perturateu Kusuan Mahogauy outside Mahugany Body, 


Superior Japanned (totake demonstrat- Russian Iron Body, Iron Body. Brass Body, Two panelled Brass Stage and 
Metal Ee ing tank) with ee Tubes, Slidir.g Tubes, Doors, Brass Stages 3 Draw Sliding 
Brass “— Tubes, 50s. and oes ‘Tubes, Tubes, 
105s. 


PERKEN, SON & RAYMENT, LONDON. “OPTIMUS.” 
KING, MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 2 13 No. 504, with 17 in. Plates, £4 10 
F 503, ” 15 in. ” ” 505, », 20 in. ” £5 10 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL”’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 6d. 


"WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED 1876. 


Printed by Ricnarp Cay anv Sons, Limtrep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the | City of London, and published by 


Macmiii.an axo Co., at 29 Bedford Street, London. W.C., and 66 Fifth Avenue, New York.—Tuursvay, January 31, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for 


No. 1 1319, Vou. THURSDAY, FEBRUARY. 7, 1895. “(Paice SIXPENCE. 


Registered asa at the Post. Office. 


{All Rights are Reserved. 


NEWTON & CO.’S 


NEW PATENT 


“DEMONSTRATORS” LANTERN, 


FOR OIL OR LIMELIGHT. if 


With Prism for Erecting, and 
for Vertical Projection. 


The most simple 
and efficient 
Single Lantern 


Prick £9 9s. 
3, FLEET S8T., scientific work. 
LONDON. NEW CATALOGUE 


of Lanterns, Pro- 

jection Appara- 
tus and Slides 

Post Free, 

6 stamps. 


NOW READY. EDITION. 
CHEMICAL HANDICRAFT. 


A CLASSIFIED AND DescrRIPTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of 
Class Experiments, for every Process of Chemical Research 
and for Chemical Testing in the Arts. Accompanied by copious 
Notes, explanatory of the construction and use of the Apparatus. 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 

This Edition has heen entirely rewritten up to date, and is 
lustrated by many hundreds of new Engravings specially 
/repared from Photographs of the Apparatus. 

The prices have been thoroughly revised, and the book forms the 
MOST COMPLETE and CHEAPEST CATALOGUE 

f MODERN APPARATUS and REAGENTS extant. 


JOHN J. GRIFFIN & SONS, -° 


22 GARRICK STREET, LONDON, W.C. 


NALDER 
BROS. & CO. 


H. NALDER, 
Cc. W.S. CRAWLEY, 
A. SOAMEs>.) 


16 RED LION ST 
CLERKENWELL, LONDON. 


MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogues Post Free on 
application. 
Tevernone No. 6770. 


Telegraph Address. ‘‘ Secohm, 
t.ondon.” 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE and upwards. 
Accurate Thermometers for al! Purposes. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD 


NEGRETTI & ZAMBRA, 


Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, Loadon. 
Photographic Studios : Crystal Palace. 


Scientific Instrument Makers to Her Majesty the 
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Uerlag von Gustav Fischer in Jena, 


—s= Neue naturwissenschaftliche Erscheinungen aus dem Jahre 1894. == 


Camillo Golgi, 


Professor der allg: Pathologie und 
Histologie an der Kgl. Universitat Pavia, 
Untersuchungen 


liber den feineren Bau des 
centralen u. peripherischen 
Nervensystems. 


Aus dem Italienischen dbersetzt von 
. R. Teuscher in Jena. 
Mit einem Atlas von 30 Tafeln und . epee 
im Text. Preis: 50 Mar’ 

Inhalt : 1. Beitrige zur feineren 
des Nervensystems. — HI. Ueber den Bau 
der feineren Substanz des Grossbirns. — 
Il]. Ueber die feinere Anatomie des mensch- 
lichen Kleinhirns. — 1V, Ueber den feineren 
Bau der Bulbi olfactorii. — V. Ueber die 
Gliome des Gehirns. — VI. Untersuchungen 
ber den Bau der peripherischen und 
centralen markhaltigen Nervenfasern. — 
Vil. Ueber den Bau der Nervenfasern des 
Riickenmarkes. — VIIL Ueber die feinere 
Anatomie der Centralorgane des Nerven- 
systems. IX. ische B n 


Handbuch der Hygiene 


herausgegeben von 
Dr. med. Theodor Wey]! in Berlin. 
Erscheint in Lieferungen von verschiedenem Umfange 
und von verschiedenem Preise; das volistandige Werk 
wird 200 bis 250 Bogen umfassen und den Preis von 
90 Mark keinenfalls iiberschreiten. 
Bis jetzt gelangten zur Ausgabe: 


> 1; Finkelnburg, Professor an der Univ. Bonn, 
eschichtliche Entwieckelung und Organisation 


Offentlichen Gesundheltspilege in den eln- 
zelnen Kuiturstaaten. Preis: 80 Pf. 


Lieferung 2: Munk, Dr. med. J., Privatdoz. a. d. Univ. Berlin, 
Elnzelernihrung u. Massenerniihrung. Preis: 3M. 


3: Ww ernich, Dr. A., Reg.- u. Medizinalirat in Berlin, 
Leichenwesen einsehl. der Feuerbestattung. 


Wehmer, Dr. med. R., Mediz.-Assessor bei d. Kgl. Polizei- 


uber ~ eg von den Hirn-L li ne 

xX. tr die Nerven der Sehnen des 
und anderer Wirbeltiere und tiber 
ein neues, nervéses, musculotendindses 
Endorgan. — XI. Ueber den feineren Bau 
des Rickenmarkes. — XII, Ueber den cen- 
tralen Ursprung der Nerven. — XIII. 
diffuse, nervése Netz der Centralorgane des 
Seine physiologische Be- 
deutung. — XIV. Ueber den Ursprung des 
vierten Hirnnerven (patheticus oder troch- 
learis) und eine Frage der allgemeinen 
Histo-Physiologie, welche sich an diesen 
Gegenstand knipft. 


Priisidium in Berlin, ADdeckereiwesen. Preis: 3M. soPf. 


Lieferung 4: Fodor, J. von, Professor der Hygiene an der 
Kgl. Ung. Univ. zu Budapest, Hygiene des Bodens. 


Dr. Oscar Hertwig, 
o. 6. Prof. der Anat. u. Direktor des I. anat. 
Institutes an der Universitat <u Berlin, 


Zeit- und Streitfragen der 
Biologie. 

Heft 1. Priformation oder Epigenese ? 
Grundziige einer Entwicklungstheorie 
der Organismen. 

Mit 4 Abbildungen im Text. Preis: 3 Mark. 


Inhalt: Einleitung, — Erster Teil. Die 
Keiimplasmatheorie und die Determinanten- 
lehre von Wei Kritik der Kei 
theorie. A) Erster Abschnitt. Sinwenéung 
gen die Hypothese einer erbungleichen 

etlung. 1) Die a 2) Niedere vier- 


zelli 
der Zeugun, und yA Regeneration bei 
Pflanzen und Tieren, 4) Dic Erscheinungen 
der Heteromorphose. §) Die Erscheinungen 
der vegetativen A ffinitat. Zusammenfassung 
der Ergeb des ersten Abschni Be- 
merkungen zur Unsterblichkeitslehre der 
Einzelligen und des Keiinplasma. B) Z weiter 
Abschnitt. Einwdnde gegen die Determi- 
nantenlehre.—Zweiter Teil. Gedanken 
zu einer Entwicklungstheorie der Organis- 
men. Die Zelltcilung eine Ursache fiir Ent- 
stehung neuer Mannigfaltigkeit. Beziehun- 
"anes zw vischen organischem Wachstum und 


Mit besonderer Riicksicht auf E asta thes und Bau- 
wesen. Preis fiir den Einzelver auf 4 M. 50 Pf. Preis 
fiir Ab Handb M. 


des 


Lieferung 5: Osthoff, Georg, Regierungs-Baumeister und 
Stadtbaurat a. D., Vorstand der Gesellschaft fiir Markt- 
u. Kiblhallen in Berlin, Anlagen fiir die Versorgung 
der Stiidte mit Lebensmitteln, Markthallen, 


Schiachthote und Viehmarkte. mit 22 


Preis im Abonnement I NM. 50 Pf., apart 2 M. 


Dr. Richard Semon, 
Professor an der Universitat Jena, 


Zoologische Forschungsreisen 


Australie 
und dem malayisched Archipel, 


Mit Unterstiitzung des Herrn 
von Ritter ausgefubrt in 
1891—93 von Dr. Richard Semon. 
Erster Band: Cerntodus. 
Erste — Werkes 


Mit 8 lt Tafein 2 Abbil: 
to 


Preis: 
linfter Band : 
Systematik. und Thiergeographie. 
Erste Lieferung. (Des ganzen Werkes 
Lieferung 2.) 


ng 
Mit § li . Tafein und 6 Abbild: 


Zweiter Band: 
Monotremen und Marsuplaller. 
Erste ee (Des ganzen Werkes 


rung 3. 
ext reis 


Johannes Walther, 
a. 0. Professor an der Universitat Jena, 


Einleitung in die Geologie 
als historische Wissenschaft. 
Erster Theil : 

Bionomie des 


Zwei 
Die Lebenswelse ‘der “Meeresthiere. 
Beobachtungen Uber das 
Leben der geologisch nest Thiere. 
1893. = 8 M. 

Dri "Theil: 
Lithogenesis. der Gegenwart. 
1894. Mit 8 Abb. im Text. Preis: 13 M. 
luhalt: Beobachtungen liber die Bildung 
der Gesteine an der heutigen Erdoberflache 


Mit diesem Teil ist dasWerk volistandig. 


Lieferung 6: Sehultze, R., Stadt-Bauinspektor in Kéln, 
oa und Hausbiider. Biising, pr. Fr. w., Pro- 
fessor an der technischen Hochschule in Charlottenburg, 

Die Sicherheit in Theatern und in grésseren 


Versammiungsriiumen. [Einzelpreis: 1 Mark 50 Pf., 
Subscriptionspreis: 1M. 20 Pf 


Lieferung 7: Assmann, Dr. Rich., Professor in Berlin, Das 
Klima. Schellong, pr. o., ‘Arat ta Réaigeberg 
Tkkiimatisation und Tropenhygiene. Einzelpreis: 
2M. 50 Pf., Subscriptionspreis : 2 M. 

8:  Stutzer, Dr. Alb., Professor u. Vorsteher der 

Bonn, Nahrungs- und Ge- 
musomaittel. Einzelpreis: 4 M. 50 Pf., Subscriptions- 
Preis: 3 50 Pf. 


Lieferung 9: Kratschmer, Dr. Florian Stabsarzt 
Ei 1 is: 2 M., Subscripti P . $0 Pf. 


10: Riehter, £., und Vorstand der 
Abteilung fur Sielwesen, Strassenreinigung und Abfubr 
am Centralbureau des Ingenieurwesens der Snag der 
Baud ion in Hamburg, Stra-senhygiene, d 

Strassenflasterung, -Reinigung u. -Besprengung 

sSowle Beseltigung der festen Abfille. Einzelpreis: 

2 M. 80 Pf., Subscriptionspreis: 2 M. 


Lieferung 11: Weyl, Dr. Theodor, Die Gebrauchsgegen- 


g- Die Zelle in ihren Wechsel- 
bezichungen zu anderen Zellen und zum 
Gesamtorganisinus (als Teil eines Ganzen). 
Einschrankung des cellularen Prinzips. Die 
Differenzierung der Zelle, eine Funktion des 
Ortes. Bedeutung der correlativen Entwick- 
lung. Erklérung des Geschlechtsdimorphis- 
mus. Erkldrung des Polymorphismus. Be- 
deutung der specifischenAnlage fir den Ent- 
wicklungsprozess. Vergleich der Staaten- 
bildung mit der Entwicklung eines Organis- 
mus. Schluss. Anmerkungen und Litteratur- 
nachweise. 


Morphologisehe Arbeiten 


herausgegeben von 


Dr. Gustay Schwalbe. 
o. Professor der und Director 
des anatom. 


hei in z Heften, deren 
jedes einzeln kiufiich ist. Obwoh! zunichst 
dazu bestimmt, den Arbeiten aus dem anato- 
mischen Institut zu Strassburg jederzeit 
schnelle Aufnahme zu gewihren,beschrankt 
sich das neue Unternehmen doch nicht hier- 
auf. Es sind vielmehr auch Beitrage anderer 
Forscher, und zwar Beitrige aus dem ge- 
sammten Gebiete der aligemeinen Anatomie 
und Entwicklungsgeschichte sowie der 
Anatomie und Entwicklungsgeschichte der 
Wirbelthiere und des Menschen sehr will- 
kommen. 
I.—Ill. Band 1892/94. — Preis: 130 Mark. 


IV. Band. Heft. — Mit 7 Tafein and 
3 Abbildungen im Texte. — Preis : 20 Mark. 
Inhalt: Mehnert, Bericht Uber dic 
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Deutschen Reiches u. der iibrigen Kultarstaaten. 
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Lieferung 12: Roth, pr. Edm., Reg.-Medizinalrat in Oppein, 
Bluhm, pr. Agnes, Arzt in Berlin, Kraft, Max, o. 5. Pro- 
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Abfahrsysteme, Kanalisation. Einzelpreis: 8 M., 


Subscriptionspreis: M. 


anato- 
Institute. — Field, Zur 
logie der Harnblase bei den A Amphibien. — 
Stilling, Zur Erforschung des Central- 
nervensystems. — Wlassow, Zur Ent- 
wicklung der Pankreas beim Schwein. — 
Gau Pp: Beitrage zur Morphologie des 
Schadels. IL. Zur 
der Schlafengegend am knéchernen Wirbel- 
thier-Scha 

Lweites Heft. — 12 Tafeln und 33 Abbild. 

im Texte. — Preis: 20 Mar 

Inhalt: Burckhardt, Der che des 
Wirbelthiergehirns. —Hoyer, Beitrag zur 
Anthropologie der Nase. — R bse, Beitrage 
zur Zahnentwicklung der Schwanzmolche. 
~Rése, Ueber die Zahnentwicklung von 

hlamy Garm. — 
Mehnest, Ueber Entwicklung Bau und 
Function des Amnion und ‘Ammion anges 
nach Untersuchungen an Emys lutaria 
taurica (Marsilii). — Pinkus, Die Hirn- 
nerven des Protopterus annectens. 
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Paldontologische Abhandlungen. 


Herausgegeben von W. Dames und E. Kayser. 
Neue Folge. €Erster Band. (Der ganzen Reihe fiinfter Band.) 
Heft 1. Holzapfel, E., Die cephalopodenfiihrenden Kalke des 
unteren Carbon von Erdbach-Breitseheid bei Herborn. Mit 
8 Tafeln. Preis 16 M 
Heft 2. Crié, L., Beitrlige z. Kenntniss d. foss. Flora einiger Inseln 
des ‘siidpacifischen und ind. Oceans. Mit 10 Tafeln. Preis 9M 
Heft 3. Novak, O., Vergleich. Studien an einigen Triboliten a. d. 
Hereyn von Bric ken, Wildungen, Greiffenstein und Béhmen. 
Mit 5 Tafeln und 8 Textfigeren Preis 10 M. 
Heft 4. Schréder, H., Untersuchungen tiber silurische Ce — 
oden. Mit 6 Tafeln und 1 Textfigur. reis 1 
Heft 5. Dames, W., Ueber Zeuglodonten a. Aegypten u. d. ‘Bee 
ziehungen d. ‘Archaeoceten z. d. tibr. Cetaceen. Mit 7 Tafeln 
und 1 Textfigur. Preis 16 M. 
Neue Folge. Zweiter Band. Der ganzen Reihe sechster Band.) 
Heft 1. Futterer,K., Die oberen Kreidebildungen d. Umgebung d. 
Lago di Santa Croce i. d. Venetianer Alpen. Mit 1 eolog.. Karte, 
1 Profil-Taf., 10 Petrefacten-Taf. und 25 Textfig. Preis 25 M. 
Heft 2. Burckhardt, R., Ueber Aepyornis. Mit 4 Tafeln und 
2 Textfiguren. Preis 7 Mark. 
Heft 3. Jim bo, Kotora, Beitriige z. Kenntnis d, Fauna d. Kreide- 
formation v. Hokkaido. M.9 Taf u. 1 Kartenskizze i. Text. Preis 16M 
Heft 4. Dames, W., Die Chelonier der norddentschen Tertiiir- 
formation. Mit 4 Tafeln und 3 Textfiguren. Preis 10 Mark. 
Heft 5. Solms-Laubach, H. Graf zu, Ueber Stigmariopsis 
Grand’ Eury. Mit 3 Tafeln und einer Textfigur. Preis 7 Mark. 


Dr. Fritz Noll, 


Privatdozent an der Univ. Bonn, 


Dr. Eduard Strasburger, 
o. 6. Professor an der Univ. Bom, 
Dr. Heinrich Schenck, Dr. A. F. W. Schimper, 


Privatdozent an der Univ. Bonn, a. 0. Professor an der Univ. Bonn, 


Lehrbuch der Botanik 


fiir Hochschulen. 


Mit 577 zum Teil farbigen Abbildungen im Text. Preis: 7 M., gebunden 8 M. 


Dr. Richard Hertwie, 


0. 6. Professor der Zoologie und 
vergl. Anat. a. d. Univ. Minchen, 


Lebrbach der Zoologie. 


Dritte neu bearbeitete und ver- 
besserte Auflage 
Mit $68 Abbildungen im Texte. 
Preis : brosch. 11,50 M., eleg. geb. 
12,50 M. 


Dr. J. E. V. Boas, 


Lector der Zoologie an der Kgl. 
Landw. Hochschule Kopenhagen, 


Lehrbuch der Zoologie. 


Fir Studierende und Lehrer. 
2. verm. u. verbesserte Auflage. 
Mit 427 Abbildungen. 
Preis : brosch. 10 M., geb. 11 M. 


aa Carl Hauptmann, 


Die Metaphysik in der modernen Plog 


Eine kritische Untersuchung. 
Neue, durch ein Auto: 
Preis: 8 Mark. 
Inhalt. Erster Teil: Die Grundlage des Dualismus in der 
Physiologie nach kritischer Ueberwindung des Begriffes : Lebens- 
kraft p. 2—31. — (Hermann Lotze p. 2-8. — Paul Fluorenz P- 
9-31.) — Zweiter Teil: Sitzt die allein im Grosshirn 
oder noch in anderen Absch ? 
p- 34—61. (Eduard ‘Sing p- 34- — Friedrich Goltz p- 
45—01.) — Dritter Teil: Sind die verschiedenen seelischen Fihig- 
keiten in von i des Grosshirns 
lokalisiert ? (Eduard Hitzig p- 64— os — Hermann Munk p. 95— 
240. — Friedrich Goltz p. 241~—262.) — Vierter Teil: oran 
scheitert eine consequente Durchfihrung des Parallelismus von 
»Leib und Seele“ als eines methodologischen Prinzipes? p. 
—313. — Fiinfter Teil : Leitende Gesichtspunkte einer dynamischen 
peg Theorie der Lebewesen p. 317—388. 


Max Verworn, 
Dr. med. et phil., Privatdozent der 
eg an der medizinischen 
at der Univ. Jena, 


Allgemeine Physiologie. 


Ein Grundriss der Lehre vom 


W. Biedermann, 


Professor an der Univ. Jena, 


Elektrophysiologie, 


Erste Abteilung. 
Mit 136 Abbildungen. Preis: 9 M, 
Die 2. Abteilung’ wird im 


n. 
Mit 270 Abbild. Preis: 15 Mark. Sommer 1895 erscheinen. 


Dr. Georg Klebs, 


Ueber das Verhaltuiss 
des Mannlivhen 0. Welblichen 
Geschlechts 
in der Natar 


Preis: 80 Pf. 


Dr. Friedr. Rohde, 


Ueber den gegenwartigen Stand 
der Frage nach der Entstehong 
und Vererbang 
individneller Eigenschaften 
tnd Krankbeiten, 


Preis: 3 Mark. 


Jenaische Zeitschrift fiir Naturwissenschaft, 


Band XXIX. Heft 1/2. 

Mit 9 lithographischen Tafein und 48 Textabbildungen. 
Preis: 17 Mark. 

Inhalt: Kikenthal, W. u. Ziehen, Th., 


Loologische Jahrbiicher, 


Achter Band. Erstes Heft. Mit 9 lithographischen Tafeln. Preis: 


Inhalt: Leydig, F., Integument und Hautsinnesorgane der Knochenfische. 
— Noldecke, B., Die ‘Metamorphose des Siisswassersch waiames. 


Inhalt: Schimkewitscb, W., Ueber Bau und Entwicklung des Endosternits 
der Arachniden. — Carisson, Qt Ueber die Zahnentwickiung bei ein 
Knochenfischen.—Hacker, Dr. V., Die spatere poy 
— Rankin, J., On the supposed Vertebration of the Tai 


Abtheilung fiir Systematik, Geographie und Biologie der Thiere. 


herausgegeben von 
Prof. Dr. J. W. Spengel 
in Giessen. 
Abtheilung fiir Anatomie und Ontogenie der Thiere. 
Dritter bis siebenter Band 1888/94. — Preis: 272 Mark So Pf 


Ausfihrlicher Prospekt und Inhaltsverzeichniss durch die Verlags- 
buchhandlung zu beziehen 


12 Mark. 


Zweites Heft. Mit 9 vy") 2 Tafeln und 2 Abbildungen 


der Polynoé- 
Appendicularia. 


Uber die Grosshirnfurchen der Primaten. — W ner,J ulius 
Beitrage zur Phylogenie der Arachniden. — Reh, Dr. L., Die 
Schuppen der Saugetiere. — Martin, Paul, Bogenfurche und 
Balkenentwicklung bei der Katze. — Kathar’ iner, Ludwi 
Anatomie und Neckasiomus der Zunge der Vermilinguier. — Dri - 
ner, L., Studien uber den Mechanismus der Zeliteilung. — 
Neustatter, Otto, Ueber den Lippensaum beim Menschen, 
scinen Bau, seine Entwicklung und seine Bedeutung 


Dr. August Weismann, 


Professor in Freiburg i. Br., 


Dr. August Schulz, 

Grundzuge einer Entwickelangs- Die Allmacht 
geschichte der der Naturzichtung. 
seit dem 


Ausflbriicher Prospekt und Inhaltsverzeichniss durch die Verlagsbuchhandlung 
zu bezichen. 


Inhalt: Birger, Dr. Otto, Beitrage zur Kenntniss der Gattung Telphusa. 
— Holm, Otto, Beitrage zur Kenntniss der Alc 
Lesson. — Schmidt, 
nomidae). — Schulthess- A. v., Die von First Ruspoli und 
Prot. Dr. C. Keiler im 
Dr. H., Ueber die Ernahrung von Glandina algira ri 


Inhalt: 
— Pfeffer, Dr.G., Echinodermen von —Schaeffer, 


Erster bis siebenter Band 1886\/94. — Preis: 315 Mark 


Achter Band. Erstes Heft. Mit 4 lithographischen Tafeln und | 
§ Abbildungen im Text. Preis: 6 Mark 


eter, Ueber das Leuchten der Zuckmiicken (Chiro- 


— Henking, 


Zweites Heft. Mit 3 lithographischen Tafeln und 1 Abbildung. 
Preis: 8 Mark. 


Dr. G., Fische, Mollusken und Echinodermea von Spitz- 


Verzeichnissd er von ‘den Prof. Dr. Kikentbalund Dr. Walter 


Aeussere Einfliisse 
der Entwicklungsreize. 


Preis: 2 Mar 


Aasgang der Tertiarzeit. 


Preis: 4 Mark 


ane als Eindringling in das Verbreiterungsgebiet von Planaria alpina und | 
Polycelis cornuta. — Micha elses, Dr 
und Georgia. — Sickmann, 
Fauna des nérdlichen China 


— Voigt, Dr. W., Planaria gono- 


ie Regenwurin-Fauna von Florida 
beitrige zur Kenntniss der Hymenopteren- 
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‘THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Parincipac—G. W. ps TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instrucror—C. CAPITO, M.1.E.E., M.1.M.E. 
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‘entra! Institution. 


Students entering Cooper’s Hilland the 


-D., 
.C. Will be supplied Gratis on Application. : 
Dr. KRANTZ, | 

‘ME, | 

| 
and Oliver’s Yard, 53a City Road London.) 
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PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecretTaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The follo sing area few of the sets in Stock 


1. Evolution. 8. The Metamorphoses of Insects. 


2. as yy Objects of the Sea- | 9, The Beginnings of Life (Pro- | 


re 
The Contents of the Tow-Net. resem? 
A Dredging Cruise. | 19. Elementary Zoology. 
Jelly- | 11. The Fertilisation of Flowers. 
tar-fish and Sea urchins. +. 
The Metamorphoses of Crus- 12. The Mechanism of Plants 
tacea. 13. The Scenery of Jersey. 


The nu nber of Slides in each Series can be varied to suit individual 
requirements. 

Price 1/ each, with reduction for a Quantity. 
Slides to Order at same Price as from Stock ; on Hire at 
2/- per doz. 

Perfect Workmanship Guarante Full Particulars on 


JAMES HORNELL, BrOLOCICAL LABORATORY, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Fl >scularia cam panulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen tube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 

THOMAS BOLTON, 
BALSALL HEATH ROAD, BIRMINGHAM 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABOKATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :-— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana : Lineus, Amphiporus ; Nereis, 
A hrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus. 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia. Pedicellina ; Hol: othuria, Asterias, Echinus ; Ascidia, Salps 
(preserved), Scyllium, Raia, &e., &e. 

For prices and more detailed lists apply to 


THE DIRECTOR. 
Biological Laboratorv. Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS 


For the Use of Students, Science Teachers, Pruspectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d ; 100 do., 21s.: 200 do., 42s. 
New Price List of Minerals, Rocks. and Stratigraphical Series 
of Fossils Post Free. 

ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free. 
CaTa.LoGuEs GRATIS. 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BU TLER, M.A. Oxon., Assoc.R.S. Mines 


NATURAL AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable tor Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Vardree; Olivine-Volerite, Steimish ; Felsite and veined Horn. 
blende-Granite, Castlewellan Quirry; and a series fr »m Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


For MINERAL COLLECTIONS & SPECIMENS 


Go TO 


JAMES R. GREGORY'S MUSEUM & STORES 


WELL-AUTHENTICATED SPECIMENS, 


The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite. 
Crocoisite, Alexandrite, &c., also fine wr ee Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &e., 

Also Rocks and Rock Sections, the finest Stock i in London. 


NEW CATALOGUES AND PRICE LISTS, POST FREB. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON 


ee Instrument Manufacturer to H.M. Government, Council 
f India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing. and Surveying Instruments 
of every description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gop 
Mepat inthe International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT ‘TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LantCarrenter, Esq , Prof. Forsrs.&c. Minia- 
ture Triple Lantern constructed for B. J. MALDaN, aan, great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag - 
aificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. Grattan Guinness, Madame 
Apeuina Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleidoscope. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 182 choice Engravings, 6d.; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Free.—W. C. HUGHES, Speciatisrt, Brewster House, 82 Mortimer: 
Road Kinesland, N 


FOR SALE. BARGAINS. 
MAGNIFICENT BINOCULAR MICROSCOPE, Ross, 


with High-class Objectives and Accessories. Cost £150. Price 
£68 108, 


MAGNIFICENT BINOCULAR MICROSCOPE, Beck, 
— -class Objectives and Accessories. Cost £120. Price 


FIRST-CLASS LARGE MONOCULAR MICRO 


SCOPE, by Smiru and Beck. Mechanical Stage »jectives, &c. 


HIGH-CLASS PORTABLE BINOCULAR MICRO- 


SU UPE, by Sw rr. Cost £30. Price £16 16s. 


MONOCULAR MICROSCOPE, Smirn and Beck, with 


Objectives and Accessories. £z1 11s. A Smaller Microscope, with 
Objectives, £2 17s. 6¢. All Bargains. Particulars Free. 
Apply to W. C. HuGues, Brewster House, Mortimer Road, Kingsland, N 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine [llus- 
trations, with Priceless wrinkles in ‘ali Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microsco’ ic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MAtpEN says:—‘‘A throughly practical Work, 
and should be studied by the experienced operator and amateur alike, 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage. 5d. Worth its Es, in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewstey- 
House. Mortimer Road, Kingsland. North London. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols. Sacred Masks, Peruvian Pottery... 


Netsukis, China, Lacquer,Gongs Shells,aad other Curios. 
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MACMILLAN & CO’S NEW BOOKS. 


MEMOIR OF SIR A. C. RAMSAY. By Sir Arcuisatp Geikir, F.R.S., 


Director-General of the Geological Survey of Great Britain and Ireland. With Portraits. Svo, 125. 6:/. net. 
THE TIMES.—‘‘ In every sense a valuable contribution to the history of contemporary science.” 
DAILY NEI\VS.—‘* The Memoir is worthy both of Ramsay and his biographer.” 
SCOTSMAN.—* Sir Archibald Geikie has produced a model biography.” 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF AVOGA- 
DRO’S KULE and THERMO-DYNAMICS. By Prof. NERNST. Translated by Prof. CHARLES SKEELE PALMER, 
of the University of Colorado. With twenty six Woodcuts and two Appendices. 8vo, 15s. net. 


ELEMENTARY LESSONS IN ELECTRICITY AND MAGNETISM. By 
SILVANUS P. THOMPSON, D.Sc., F.R.S., &. New -—" Fep. 8vo, 4s. 62. 


THE AMERICAN COMMONWEALTH. By the Right Hon. James Bryce, 


M.P. In Two Volumes. Vol. II. Third Edition. Completely h & throughout, with Additional Chapters. Extra 
Crown 8vo, 12s. 6d. (Vol. I., Extra Crown 8vo, 12s. 6d.) 


MACMILLAN AND CO., LONDON. 
P P b] NOTICE.—Advertisements and business letters for 
E NATURE should be addressed to the Publishers; 
Editorial communications to the Editor. The 
C O C O A | N E . telegraphic address of NATURE 7s “PHUSIS” 


Lonpon. 
COCOA-NIB EXTRACT. 
(Tea-L1ke). | CHARGES FOR ADVERTISEMENTS. 
& 


A thin beverage of full flavour now with many beneficially taking the 


place of tea. Its active principle being a gentle nerve stimulant, supplies | Three Linesin Column .......0 2 


6 
the needed energy without unduly exciting the system. Per Line after gr ae 0 0 9 
Soup 1N Packets AnD Tins By Grocers, LABELLED: One Eighth Page, or Quarter Column. o 18 6 
J AMES EPPS & CO., Lid., Quarter Page, or Halfa Column . . . 115 © 
Homeopathic Chemists, London. Page, oraColumn...... 5 
THE IRISH NATURALIST. 
| SUBSCRIPTIONS TO « NATURE.” 
A Monthly Magazine of Irish Zoology, Botany, and | oy 
sd. 
Edited by GEO. H. Sc., and R. LLOYD | - 0114 6 
Vol. 1 (1892), Price 3s. Vol. 2(1893), Price 5s. Vol. 3 (1894) will be o 7 6 
sent in Monthly Parts to any Address for ss. To ALL PLACES ABROAD :— 
Dublin: EASON & SON, Lrp., 40 Lower SackvilleStreet 110 6 
(to which Aéinartchawielions should be sent). Half-yearly 015 6 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. ete 


HOLLOWAY’S PILLS | wa Orders payable to MACMILLAN & CO. 


: 29 BEDFORD STREET, STRAND, W.C, 


CURE 
| On the rst of every Month. 
Biliousness, Sick Headache, Indigestion | THE JOURNAL OF BOTANY, 
j BRITISH AND FOREIGN. 
and all Internal Complaints. : Edited by James Britten, F.L.S., British Museum. 
CAN BE TAKEN BY THE MOST DELICATE. | Contents :—Original Articles by leading Botanists.—Extracts, and 
| N tices of Books and Memoirs.—Articlesin J ournals.— Botanical News.— 
Holloway’ 8 Pills and Ointment may be obtained of | ne ey for One Year, payableinadvance, 12s. 
all Medicine Vendors. | London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


OPTIMUS” MAGIC LANTERNS sureo For RAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s, 
Each Magic Lantern is efficient for Exhibitions. ‘The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
pinion. It is fitted to a telescopic coy semi tube, so gaining increased focal accommodation. ‘Ihe Condenser is compused of two plano-convex lenses 
amp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


ef 4 inches diameter. The refulgent 


Student's Lantern Perturateu Kussian Mahvgany outside mah gany Body, 
Superior Japanned (totake demonstrat- Russian Iron Body, Iron Body. Brass Body, Two panelled Brass Stage and 
ing tank) with Tubes, Slidi. g Tubes, Doors, Brass Stages 3 Draw Sliding 
Brass Tubes, 50s. and Shding ‘lubes, Tubes, 
82s. 105s. 


PERKEN, SON & RAYMENT, LONDON. “OPTIMUS.” 


= 


fi 


CXVi NATURE 


MESSRS. LONGMANS 


A DICTIONARY OF APPLIED CHE- 
MISTRY. By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas- 
C.S., Professor of Chemistry in the Normal School of Science and 
Royal School of Mines, South Kensington. Assisted by eminent Con- 
tributors: (3 Vols. 8vo.)- Vols: I. aud I1.; 42s. each: Vol. 635. 


’ 

WATTS’ DICTIONARY OF CHEMISTRY. 
Revised and entirely Re written by H. FORSTER MORLEY, M.A., 
D.Sc., Fellow of. and lately Assistant-Professor of Chemistry in, Uni- 
versity College, London; and M. M. PATTISON MUIR, M.A., 
F.R.S.E., Fellow, and Pralector in Chemistry, of Gonville and Caius 
College, Cambridge. Assisted by Eminent Contributors. 4 Vols. 8vo. 
Vols. I. and II.. 42s. each. Vol. ILI., 50s. ; Vol. IV.. 63s. 


THE PRINCIPLES OF CHEMISTRY. By 


D. MENDELEEEFF, Professor of Chemistry in the University of St. 
Petersburg. ‘I'ranslated by GeorGe Kamensky, A.R.S.M., of the 
Imperial Mint, St. Petersburg, and edited by A. J. GREENAWaY, 
F.1.C., Sub-Editor of the Journal of the Chemical Society. With 97 
Illustrations. 2 Vols. 8vo, 36s. 


EXPERIMENTAL CHEMISTRY FOR 
JUNIOR STUDENTS, By J. EMERSON REYNOLDS, M.D., 
F.R.S., Professor of Chemistry, University ot Dublin; Examiner in 
Chemistry, University of London. Feap. 8vo. 

Part I. Introductory. 1s. 6d. | Part Metalsand Allied Bodies. 3s. 

Part II. Non-Metals. 2s. 6d. | Part 1V. Carbon Compounds. 4s. 


OUTLINES OF THEORETICAL CHEMIS- 
TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- 
versity of Tiibingen. Translated by Professors P. Puttiips Bepson, 
D.Sc., and W. Carteton B.Sc. 8vo, gs. 


LAW AND THEORY IN CHEMISTRY: a 
Companion Book for Students. By DOUGLAS CARNEGIE, some- 
tume Scholar and Demonstrator in Chemistry of Gonville ana Caius, 
Cambridge. Crown 8vo, 6s. 


A TEXT-BOOK OF INORGANIC CHEMIS- 
TRY. By G S. NEWTH, F.L.C., F.C.S., Demonstrato: in the Royal 
College of Science, London ; Assistant Examinerin Chemistry, Science 
and Art Department. With 146 Illustrations. Crown 8vo, 6s. 6d. 

“In many important points this book is a departure from all the ele- 
meatary text-books of chemistry which have gone before. It is thoroughly 
up to date, and can be most highly recommended as a trustworthy guide to 
students of chemistry.”—Science and Art. 


AGRICULTURAL ANALYSIS. A Manual 
of Quantitative Analysis for Students of Agriculture. By FRANK T. 
ADUVYMAN, B.Sc. (Lond.). F.1L.C., Lecturer on Agricultural Chem- 
istry, University College, Nottingham, xc. With 49 Illustrations. 
Crown 5s. net. 


TABLES AND DIRECTIONS FOR THE 
QUALITATIVE CHEMICAL ANALYSIS OF MODERATELY 
COMPLEX MIXTURES OF SALTS. By M.M. PATIISON 
MUIR, M.A., Fellow and Przlector in Chemistry of Gonville and 
Caius College, Cambridge. Crown 8vo, 15. 6d. 


’ 

GANOT’S ELEMENTARY TREATISE ON 
PHYSICS, Experimental and Applied. Translated and Edited from 
Ganot’s ** Eléments de Physique,’’ by E. ATKINSON, Ph.D,, F.C.S. 
Fourteenth Edition. Revised and Enlarged. With 9 Coloured Plates 
and 1028 Woodcuts. Crown 8vo, 15s. 


GANOT’S NATURAL PHILOSOPHY FOR 
GENERAL READERS and YOUNG PERSONS; a Course of 
Physics divested of Mathematical Formulz, expressed in the language 
of daily life. Translated and Edited from Ganot’s ‘*Cours Elémen- 
taire de Physique,”” by E. ATKINSON, Ph.D., F.C.S. Seventh 
Edition. With 37 Pages of New Matter, 7 Plates, 5690 Woodcuts, and 
an Appendix of Questions. Crown 8vo, 7s. 6d. 


PREPARATORY PHYSICS: a Short Course 
in the Laboratory. By WILLIAM J. HOPKINS, Professor of 
Physics in the Drexel Institute of Art, Science, and Industry, Phila- 
delphia ; Author of ‘Telephone Lines and their Properties.’? With 
numerous Diagrams. Svo, 5s. 


HEAT. For the use of Schools and Students. By 
LINN/US CUMMING, M.A., late Scholar of Trinity College, 
Cambridge; Assistant Master at Rugby School. With numerous 
Illustrations. Crown S8vo, 4s. 


SCIENTIFIC BOOKS. 


| FFBRUARY 7, L805 


REVISED AND ENLARGED EDITION. 


ELECTRICAL ENGINEERING FORELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 
nical Institute.) By W. SLINGO and A. BROOKER. With 34 
IHustrations. Crown 8vo, 12s. 


LESSONS IN ELEMENTARY 
MECHANICS. Introductory to the study of Physical Scence. De- 
signed for the Use of Schools. and of Candidates fr the London 
Matriculation and cther Examinations. Wih numerous Exercises, 
Examples, and Examination Questicns. With Answers, and 131 Wood- 
cuts. By Sir PHILIP MAGNUS, B.Sc., B.A. Fep. 8vo, 3. 6. 

Key, for the use of Teachers only, price 5s. net. 


ELEMENTS OF DYNAMICS (Kinetics and 


Statics). With numerous Exercises. A Text-book for Junior Students. 
New Edition, Revised and Enlarged, with Appendix. By the Rev. |. 
L. ROBINSON, B A., Chaplain and Naval Instructor at the Royal 
Naval College, Greenwich. Crown Svo, 6s. 


THE PHYSIOLOGY OF PLANTS. A popular 
‘Treatise for the use of Gardeners, or for Students of Horticulture and 
of Agriculture. By Dr. PAUL SORAUER, Director of the Experi- 
mental Station at the Royal Pom»logical Institute in Proskau (Silesia) 
Translated by F. EK. WEISS, B.Sc., F.L.S._ Professor of Botany at 
the Owens College, Manchester. 33 Illustrations. 8vo, 9s. net. 

[Just published. 


CELLULOSE: AN OUTLINE OF THE 
CHEMISTRY OF THE STRUCTURAL ELEMENTS OF 
PLANIS. With Reference to their Natural History and Industrial 
Uses. By CROSS and BEVAN (C. F. CROSS, E. J. BEVAN, and 
C. BEADLE). Crown 8vo, 12s. net (Just pubsished. 


MICRO-ORGANISMS IN WATER: their 


Significance, Identification, and Removal. ‘Together with an Account 
of the Bacteriological Methods involved in their Investigation. Spe- 
cially designed for the use of those connected with the Sani:ary Aspects. 
of Water-Supply. By PERCY FRANKLAND, Ph. D., B-Sc.(Lond.), 
F.R.S., and Mrs. PERCY FRANKLAND. With 2 Plates and 
Numerous Diagrams. 8vo, 16s. net. 


OLD AND NEW ASTRONOMY. By Ricuarp 
A. PROCTOR and A. COWPER RANYARD. With 31 Plates and 
472 Illustrations in the ‘Text. New and Cheaper Edition. 4to, 215. 

[Just published. 


ELEMENTS OF ASTRONOMY. With 
numerous Examples and Examination Papers. By GEORGE W- 
PARKER, M.A. of Trinity College, Dublin. With 84 Diagrams. 
Svo, 5s. net. 


BUILDERS’ WORK AND THE BUILDING 
TRADES. By Colonel H. C. SEDDON, R.E., Superintending 
Engineer, H.M.’s Dockyard, Portsmouth; Examiner in Building Con- 
struction, Science and Art Department, South Kensington; Assistant 
Examiner, H.M.’s Civil Service Commissioners. With numerous I!]us- 
trations. Medium 8vo, 16s. 


ENGINEERING CONSTRUCTION IN 
IRON, STEEL, AND TIMBER. By WILLIAM HENRY 
WARREN, Whitworth Scholar ; Member of the Institution of Civil 
Engineers, London; Challis Professor of Civil and Mechanical En- 


Diagrams. Royal Svo, 16s. net. 


RIVINGTON’S COURSE OF BUILDING 
CONSTRUCTION. 


NOTES ON BUILDING CONSTRUCTION. 


Arranged to meet the Requirements of the Syllabus of the Sciénce and 
Art Department of the Committee of Council on Education, South 
Kensington. Medium 8vo. 
Part I. FIRST STAGE, OR ELEMENTARY COURSE. With 
552 Woodcuts. 6c. 


VANCED COURSE. With 479 Woodcuts. tes. 6d. 
Part III. MATERIALS. Advanced Course, and Course for Honours 
With 188 Woodcuts. 21s. 
Part IV. CALCULATIONS FOR BUILDING STRUCTURES. 
With 597 Woodcuts. 15s. 


Printed by Richarp CLay anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published hy 
MACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 66 Fifth Avenue. New York.—Tuvrspay, February 7. 1395. 


gineering, University of Sydney. With 13 Folding Plates and 375 


Part II. COMMENCEMENT QF SECOND STAGE, OR AD-: 
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A WEEKLY ILLUSTRATED - JOURNAL OF SCIENCE. 


‘© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1320, VOL. 51.] 


THURSDAY, FEBRUARY 14, 1895. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General’ Post Office.] 


{All Rights are ) 


NEW LANTERN SLIDES 


JUST 


: Glass Manufacture 67 Slides 
Pottery Manufacture... = 
Creatures of other Days (epee 
Wasps and their Nests 
Tin and Copper Mining __... 
English History (Gardiner) ... — oe 
English History (Green) 1237 ,, 
Hygiene (Knight’s Series) ... 
Hawaiian Islands __... — we 
United States ... 
Southern California ... 
Deir-el-Bahari.. 
Life and Duties of the Citizen — a 


DETAILED FREE. 
The above Slides are strictly copyright, and are all published by 


NEWTON & 
Scientific Fustrument Makers, 
8 FLEET STREET, LONDON. 
Complete Lantern and Slide Catalogue 6 stamps. 


should 
be without a 


free 
on application. 


| 


| Opticaland Physical Instrument Maker to H.M. Government 


Full particulars 


BROWNING’S 
POCKET SPECTROSCOPE 


| Mr. JOHN BROWNING begs to direct attention to the 

| advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 

Solar Spectrum; it is provided with a fine motion focusing 

| arrangement, and it is applicable to every purpose for which 

| a Direct Vision Spectroscope can be used. 


Price, in Morocco Leather Case, £3 8s. 6d. 
Illustrated Catalogue of Spectroscopes sent post free. 


SOHN BROWNING, 


63 STRAND, LONDON, W.C. 


No Scientite Man NEGRETT! & ZAMBRA’S THERMOMETERS 


| 
| 
| 
| 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE and upwards. 
Accurate Thermometers for all Purposes. 


~ LLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD 


NEGRETT| & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 


45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 


- 
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R.&J.BECK, Ltd., 68 Cornhi 
.& J, BECK, Ltd., 68 Cornhill, London, B.C, 
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GOVERNMENT GRANT of £4000 to 
defray the Expenses of Scientific Investigations.—February 28 is the 
last day for receiving Applications. Forms may be obtained from the 
AssisTANT Secretary, Royal Society, Burlington House, London. 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
Society's Apartments, Burlington House, on FRIDAY, FEBRUARY 15, 
at 3 o'clock. 

The Fellows and their Friends will Dine together at the St. James's 
Restaurant, Regent Screet, at 7.30 p.m. Tickets to be obtained at the 
Society's Apartments. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Founded 1849. 
Principal—Miss Emity Penrose. 
LENT TERM, 1895. 


The HALF-TERM will begin on THURSDAY, FEBRUARY 21. 
All inquiries to be made of the Principat. 


LUCY J. RUSSELL, Honorary Secretary. 


GUY’S HOSPITAL. in 
PRELIMINARY SCIENTIFIC (M.B. Lond.). 


Classes are held throughout the year. Special Instruction is given for the 
July Examination. 


ee 16 Guineas. 
GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS IN SEPTEMBER 1895 

FIVE OPEN SCH DLARSHIPS, TWO (£150 and £60) in SCIENCE, 
and THREE (£100, £50 and £30) in ARTS. 

Particulars and Copies of Examination Papers on application to the Dean, 
Guy's Hospital. 

GRESHAM COLLEGE, 
BASINGHAL.L STREET, E.C. 
FREE LECTURES upon * The Planet Mars” will be Dslivered at 


6 p.m. on February 19, 20, 21, and 22, by the Rev. E. LEDGER, M.A. 
F.R.A.S. Limelight Illustration. 


UNIVERSITY COLLEGE, LONDON. 


The Course of Instruction in Elementary Biology for Students who have 
Matriculated at London University i) January 1894, begins on February 19. 
J. M HORSBURGH, M.A. Secretary. 


WELSH INTERMEDIATE EDUCATION 
ACT, 1889. 
MONTGOMERY COUNTY SCHEME. 

The County Governing Body are prepared t » appoint :— 

A Head Mistress for the County Intermediate School (Girls) at Newtown, 
at a Salary of £120 per annum, with a Capitation payment of £2. 

The School was opened las’ September. It has now 45 G.rls. 

A Head Mistress must have taken a Degree. or passed such University 
Examination as would, in case of a man, hav- qualified for a Degree, 
and aiso have been trained or experience as a Teacher. 

Copies of the Scheme, giving full particulars, may be obtained from the 
undersigned. price 6d 

Applications, stating age and qualifications, and accompanied by 
thirty Copies of Test monial., ‘nust be sent in, addressed **Clerk of the 
County Council, Welshpool,” and marked “ For County Governing Body,” 
not later than the 23rd ins’., an{ applicants are requested to state which of 
the subjects to be taught in the School they can themselves teach. 

GEO. D. HARRISON, 
Clerk to the County Council, Welshpool. 


ROYAL AGRICULTURAL COLLEGE, 
CIRENCESTER. 


PROFESSORSHIP OF NATURAL HISTORY. 
(Geotosy, Botany, ZooLocy.) 

Candidates are invited for this Professorship. vacant by the death of Prof. 
ALLEN Harker. The Prof-ssor will be required to reside in College, and 
to enter on his duties in Mav next. mes 

Applications, with sta eme .t of ag+. qualifications, and original testi- 
monials as to ability and character, to be addressed to Tue Principat, who 
will furnish particulars. 

February 9. 1395 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 
The Committee invite Applications for the Appointment of JUNIOR 
DEMONSTRAT®#R and LECTURER in CHEMISTRY. 
Salary £120 per annum. 
Further particular and Forms of Application can be obtained from the 
Secrerary. Applications must be sent in on or before February 23. 


ST. SAVIOUR’S, SOUTHWARK 
(ENDOWED), GRAMMAR SCHOOL. 
(FounDED 1562.) 

RECONSTRUCTED UNDER A SCHEME OF THE CHARITY 
COMMISSION, 189s. 

The new Governing Body of the above School hereby give notice that 
they are prepared to receive applications for the Post op HEAD MASTER, 

Appli-ants must not be more than 35 years of age, and must be Graduates 
of some University in the United Kingdom. 

‘The Stipend is £150 per annum, anda Capitation Payment at the rate of 
4s per head for the first 25 Boys; £3 per head for the next 25 Boys; £2 
per head for the remainder. 

Full information may be obtained from the SECRETARY, as below ; also 
Copies of the Scheme, price 6a. each. 

Applications, stating age, experience, whether married or single, accom. 
panied by not more than 3 recent testimonials, must be sent to the under- 
signed on or before March ar next. 

ersonal canvassing will disqualify any Candidate. 
ENRY LANGSTON, Secretary, 

32 Borough High Street, S.E. 


WELSH INTERMEDIATE 
EDUCATION. 

The Montgomeryshire County tioverning Body is ared to appoint a 
HEAD MISTRESS of the Girls’ County School, 
ata Salary of £120 per annum, with a Capitation Fee of £2. 

Candidates must be Graduates of some Univers ty in the United King- 
dom, o: have passed such University Examinations as in the case of a man 
would have qualified for a Degrce, and have been trained or had experience 
as a Teacher. 

Thirty printed copies of the testimonials, and of the letter of application, 
the latter stating the Candidate's age and qualifications, to be sent in not 
later than F- bruary 23 to the undersigned, from whom copies of the County 
Scheme, price 6¢., and other infurmauon, can be obtained. 

G. D. HARRISON, Welshpool. 


BETHESDA COUNTY SCHOOL. 
APPOINTMENT HEADMASTER. 

The County Governing Body »f Carnarvonshire is pared to appoint a 
Headmaster for the above Scho 

Salarv £120 fixed, and a Capitation Fee at the rate of £2 per annum for 
each pupil inthe School. Estimated -alary for the first year £250. 

The School will be a Dual Sch wl for Boys and Girls, and the instruction 
will consist mainly of Mathematics and Modern Subjects. Candidates must 
be Graduates or have some equivalent qualifications, 

Fifty printed copies of applications and testimonials (recent) should be 
received by the undersigned on or before February 2s. 

H. BODVEL-ROBERTS, 
Clerk of the Peace, Caraarvon. 


The Post of CURATOR and LIBRARIAN 


of the Raffles Library and Museum at Singapore is Vacant. Salary, 
600 dollars per annum, with Free Passage from and to England. 
erm of Appointment, Three Years. Applicants must possess a 
general Scientific Training. —Information as to details can be obtained 
from H. N. Ripuey, Esq , 17 Margaret Screet, Cavendish Square, W., 
to whom the Applicatio~s should be addressed before MARCH 1. 


A B.Sc. Lond. (Hons.), Physics, Chemistry, 
is open to visit Schools. Institutions, &c., as Lecturer and Demonstrator. 
5 years’ experience. Privat- work (in town) undertaken for all Exams. 
Y.," Office of Narure. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.-R C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Viamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (N .tural and Cur) suitable for Collec- 
tions or Jewels; likewise a unique Upal Table Top; also, is a large 
buyer of Jewels Cur and Uncut. 


To LECTURE«S and OTHERS.—DIA- 


GRAMS of all kinds de-~igned to illustrate Lectures, Original Papers, 
&c. tstimates given.—** X. V.,"" 19a Harefield Road, Brockley, S.E. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers. Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. Prices moderate. 

W. WILSON ‘tormerly Fo: emaa at Messrs ELLIOTT Bros.), 
§6 Crogsland Road, Chalk Farm, Lencon, N.W. 


To SCIENTISTS and LANTERNISTS, &c. 

THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in al] Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALvEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum »{ ‘ptica] Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage. sd. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewste: 
House. Mortimer Road, Kingsland, North London. 
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NATURE 


Sales by Auction. 


THURSDAY, FEBRUARY 2t. 
VALUABLE COLLECTIONS OF BIRDS’ EGGS. | 
MR. J.C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on THURSDAY, 
FEBRUARY 21, at half-past 12 precisely, the Collection of British 
Birds’ Eggs formed by the late Mr. THurNALL, of Wittlesford, Cam- 
bridge, contained in Two Polished Mahogany Cabinets, to be offered in 
two Lots. Also the Collection formed by Mr. H. S. Davenport, of 
Skeffington, and another important private Collection, and an exceed- 
ingly foe Egg of the (Epefornis Maximus, perhaps the largest yet 
ffered. 
On aeote Day prior, 2 till 5, and Morning of Sale, and Catalogues had. 
‘TUESDAY, FEBKUARY 26. 

THE VALUABLE COLLECTION OF BRITISH LEPIDOPTERA, 
FORMED BY THE LATE MR. WILLIAM MACHIN. 
MR. J.C. STEVENS will sell by Auction, 

at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
FEBRUARY 26, 185, the Valuable Collectionvf British Lepidoptera, 
formed by the late Mr. Witttam MAcutn during a period of 58 years. 
It contains long Series of Rare and Extinct Species, and many beautiful 
Varieties. Full Particulars will be given in Catalogue. 
On view the Day prior, 12 till 4, ae Morning of Sale, and Catalogues 
ad. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen [ube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 

odite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 

Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


THE DIRECTOR. 
Biological Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6a.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free. 
CaTALoGuEs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


Por MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY’S MUSEUM & STORES 


WELL-AUTHENTICATED SPECIMEN 8, 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite. 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London. 


NEW CATALOGUES AND PRICE LISTS, POST FREE 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Tmplements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer,Gongs Shells, and other Curios. 


BRITISH MUSEUM 


(NATURAL HISTORY). 
The following Natural History Publications have been recently issued by 
the Trustees cf the British Museum :— 
**Catalogue of Birds.’”” Vol. XXII. Game Birds. By W. R. Ocirvie 
Grant. 8 Coloured Plates. Price £1 6s.—Vol. XXIII. Fulicaria and 
Alectorides. _By R. Bowpter Snarrg, LL.D. g Coloured Plates. 


Price £1. 
“Catalogue of Snakes.”” Vol. 11. Containing the Conclusion of the 
Colubridz aglyphe. By G. A. BouLencer, F.R.S. Woodcuts and 
20 Plates. Price 17s. 6d. 

**A Monograph of Lichens found in Britain.” Part I. By the Rev. 
J. M. Crompiz, M.A. 74 Woodcuts. Price 16s. 

**A Monograph of the Mycetozoa.” By Artuur Lister, F.L.S. 78 
Plates and 51 Woodcuts. Price rss. 

** Catalogue of the Mesozoic Piants.”” The Wealden Flo:a. Part L.— 
Thallophyta—Pteridophyta. By A. C. Sewarp, M.A. Woodcuts and 


11 Plates. Price ros. 
These Works can be purchased through the agency of Messrs. Longmans 
and Co., 39 Paternoster Row; Mr. Quaritch, 15 Piccadilly; essrs. 


Kegan Paul and Co., Paternoster House, Charing Cross Road; and Messrs. 
Dulau and Co., 37 Soho Square; or at the Natural History Museum, 
Cromwell Road, London, S.W. 


cluding Banking), Electricity and Magnetism, Eton, 
Mathematics, Theology, Recent Purchases, &c. 28 pp. 
containing 602 items. 

Containing a Set of the Encyclopedia Britannica; Quarterly Yournal of 
Microscopical Science; Lord Napier’s Kabdologia, 1617; Large Paper 
Copy of Newton’s Principia, in folio; Cambridge Philosophical Society's 
Transactions; Proceedings of the ‘Royal Society; Taylor’s Scientific 
Memoirs, complete; Newtoni Opera, 5 Vols. ; Proceedings of London 
Mathematical Society; Account of the Operations of the Great Trigono- 
metrical Survey of India; &c., &c 


MACMILLAN & BOWES, Cambridge. 
Just Published, Price 1s.; per Post, rs. 44d. 


THE VICTORIA UNIVERSITY 


CALENDAR for the Year 1895. 
London: MACMILLAN & CO. Manchester: J. E. CORNISH. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines 


NATURAL HISTORY AGENCY 
158 BROMPTON ROAD, LONDON. 
Dealerin Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, ree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry ; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. €d. 

ox STANLEY 
Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 
Ofthe Highest Quality and Finish, at the most Moderate Prices. 
lilustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
Mepat inthe International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT ‘rURNSTILE, HOLBORN, LONDON. W.C. 


MANUFACTURER OF 
ELECTRICAL & PHYSICA 
INSTRUMENTS, 
Hatton Garden, London. 


Catalogues Free. 


FOSSILS.—Mr. R. F. Damon, Weymouth, 
offers for Sale the unique collection described below ; admirably suited 
to a College or Private Museum. 

‘Lhe Specimens were arranged and named by the late Dr. S. P. Woop- 
WARD, F.G.S., and Mr. Wittiam Davies, F.G.S., formerly of the British 
Museum. 

A MAHOGANY CABINET, ; ft. 8 in. high, 6 ft. 9 in. wide; and 1 ft. 
10 in. deep, with 60 Drawers enclosed by Sliding Doors, containing a Collec- 
tion chiefly of British Fossils, characterising all the various Formations. It 
includes several /yfes figured in Woodward's ‘* Manual of the Mollusca,” 
and formed the private collection of the late Prof TENNANT. There are 
above 8000 Specimens, comprising more than 2800 Species. 

An Illustrated Catalogue accompanies this Collection. Price £200. 

P.S.—This Collection is in London, and can be seen nearly at any time. 


| 
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Complete in THREE VOLUMES, Half-Bound. 
Svo, £2 2s. 


CXX NATURE 


Vol. I. with 236 Illustrations, 8vo, £2 2s. 
Vol. III. with 352 Illustrations, 8vo, £3 33. 


14, 1895 


00. SCIENTIFIC BOOKS. 


Vol. II. with 240 Illustrations, 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., D.Sc. (Dubl.), F.R.S., 


Professor of Chemistry in the Royal College of Science, London. 


Complete in FOUR VOLUMES. 


Assisted by Eminent Contributors. 


Half-Bound. Vols. I. and II., £2 2s. each. Vol. III., £2 10s. Vol. IV. £3 3y. 


WATTS’ DICTIONARY OF CHEMISTRY. 


Revised and entirely Rewritten by H. FORSTER MORLEY, M.A., D.Sc., Fellow of, and lately Assistant Professor o 
Chemistry in, University College, London ; and M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow, and 


Prelector in Chemistry, of Gonville and Caius College, Cambridge. 


THE PRINCIPLES OF CHEMISTRY. By 


D. MENDELEEFF, Professor of Chemistry in the University of St- 
Petersburg. ‘Translated by GeorGe Kamensky, A.R.S.M., of the 
Imperial Mint, St. Petersburg, and edited by A. J. GREENAWway, 
F.1.C., Sub-Editor of the Journal of the Chemical Society. With 97 
Illustrations. 2 Vols. 8vo, 36s. 


OUTLINES OF THEORETICAL CHEMIS- 
TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- 
versity of Tibingen. Translated by Professors P. Puittirs Bepson, 
D.Sc., and W. Carterton Witiiams, B.Sc. 8vo, gs. 


LAW AND THEORY IN CHEMISTRY: a 
Companion Book for Students. By DOUGLAS CARNEGIE, some- 
tume Scnolar and Demonstrator in Chemistry of Gonville and Caius 


College, Cambridge. Crown Svo, 6s. 


A TEXT-BOOK OF INORGANIC CHEMIS- 
TRY. By G.S. NEWTH, F.1.C., F.C.S., Demonstratorin the Royal 
College of Science, London ; Assistant Examinerin Chemistry, Science 
and Art Department. With 146 Illustrations. Crown 8vo, 6s. 6d. 


AGRICULTURAL ANALYSIS. A Manual 
of Quantitative Analysis for Students of Agriculture. By FRANK T. 
ADUYMAN, B.Sc. (Lond.). F.1.C., Lecturer on Agricultural Chem- 
istry, University College, Nottingham, &c. With 49 Illustrations. 
Crown Svo, ss. net. 


TABLES AND DIRECTIONS FOR THE 


QUALITATIVE CHEMICAL ANALYSIS OF MODERATELY 
COMPLEX MIXTURES OF SALTS. By M. M. PATTISON 


MUIR, M.A, Fellow and Prezlector in of Gonville and 


Caius College, "Cambridge. Crown 8vo, 1s. 


GANOT’S ELEMENTARY TREATISE ON 
PHYSICS, Experimental and Applied. Translated and Edited from 
Ganot’s ** Eléments de Physique,’” by E. ATKINSON, Ph.D,, F C.S. 
Fourteenth Edition. Revised and Enlarged. With 9 Coloured Plates 
and 1028 Woodcuts. Crown 8vo, 15s. 


'GANOT’S NATURAL PHILOSOPHY FOR 
GENERAL READERS and YOUNG PERSONS S; a Course of 
Physics divested of Mathematical Formule, express sedi in the language 
of daily life. Translated and Edited from Ganot’s ‘‘Cours Elémen- 
taire de Physique,”” by E. ATKINSON. Pb.D., F.C.S. Seventh 
Edition. With 37 Pages of New Matter, 7 + 569 Woodcuts, and 
an Appendix of Questions. Crown 8vo, 7s. 


PREPARATORY PHYSICS: a Short Course 
in the Laboratory. By WILLIAM J, HOPKINS, Professor of 
Physics in the Drexel Institute of Art, Science, and Industry, Phila- 
delphia ; Author of ‘‘Telephone Lines and their Properties.’? With 
numerous Diagrams. $8vo, ss. 


HEAT. Forthe use of Schools and Students. By 
LINNAUS CUMMING, M.A., late Scholar of Trinity College, 
Cambridge; Assistant Master at Rugby School. With numerous 
Illustrations. Crown 8vo, 45 6c. 


London: 


LONGMANS, GREEN, 


Assisted by Eminent Contributors. 


REVISED AND ENLARGED EDITION. 


ELECTRICAL ENGINEERING FORELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches prescribed in the Syllabus issued by the City and Guilds Tech- 
nical Institute.) By W. SLINGO and A. BROOKER. With 346 
Illustrations. Crown 8vo, 12s. 


THE PHYSIOLOGY OF PLANTS. A popular 
Treatise for the use of Gard+ ners, or fir Students of Horticulture and 
of Agriculture. By Dr. PAUL SORAUER, Director of the Experi- 
mental Station at the Royal Pom«logical Institute in Proskau (Silesia). 
Translated by F. E. WEISS, B.Sc., F.L.S. Profes-or of Botany at 
the Owens College, Manchester. 33 ‘Illustrations. 8vo, gs. net. 

[Just published. 


CELLULOSE: AN OUTLINE OF THE 
CHEMISIRY OF THE STRUCIURAL ELEMENTS OF 
PLANS. With Reference to their Natural History and Industrial 
Uses. By CROSS and BEVAN (C. F. CROSS, E. J. BEVAN, and 
C. BEADLE). Crown 12s. net. [Just pubsished. 


MICRO-ORGANISMS IN WATER: their 


Significance, Identfication, and Removal. Together with an Account 
of the Bacteriv logical Methods inv: lved in their Investigation. Spe- 
cially designed for the use of those connected with the Sanitary Aspects 
of Water-Supply. By PERCY FRANKLAND, Ph D., B.Sc. (Lond.), 
F.R.S., and Mrs, PERCY FRANKLAND. With 2 Plates and 
Numerous Diagrams. $8vo, 16s. net. 


BUILDERS’ WORK AND THE BUILDING 
TRADES. By Colonel H. C. SEI-DON, R.E, Superintending 
Engineer, H.M.’s Dockyard, Portsmouth ; Examiner i in Building Con- 
struction, Science and Art }*epar ment, Scuth Kensington; Assistant 
Examiner, H.M.’s Civil Service Commissioners. With numerous IIlus- 
trations. Medium 8vo, 16s. 


ENGINEERING CONSTRUCTION IN 
IRON, STFEL, AND TIMBER. By WILLIAM HENRY 
WARREN, Whitworth Scholar ; Member of the Institution of Civil 
Engineers, London ; Challis Professor of Civil and Mechanical En- 
gineering, University of Sydney. With 13 Folding Plates and 375 
Diagrams. Royal 8vo, 16s. net. 


RIVINGTON’S COURSE OF BUILDING 
CONSTRUCTION. 


NOTES ON BUILDING CONSTRUCTION. 
Arranged to meet the Requ.rements of the Syllabus of the Science and 
Art Department of the Committee of Council on Education, South 
Kensington. Medium 8vo. 

FIRST STAGE, OR ‘eine COURSE. With 

552 Woodcuts. 10s. 


Part I. 


Part II. COMMENCEMENT OF SECOND STAGE, OR AD- 
VANCED COURSE. With 479 Woodcuts. tes. 6d. 
’ Parr III. MATERIALS. Advanced Course, and Course for Honours. 


With 188 Woodcuts. 215. 


Part. IV. CALCULATIONS FOR BUILDING STRUCTURES. 
With 597 Woodcuts. 15s. 


& CO. 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, Feervary 14. 

Rovat Society, at 4.30.—Note on the Disease of Cabbages and Allied 
Plants, known as “ Finger and Toe,” &c.: George Massee.—Contribu- 
tions to the Chemistry of Chlorophyll, No. 6: E. Schunck, F.R.S., and 
Dr. L. Marchltewski.—4n Instrument for Cutting. Grinding, and Polish- 
ing Section-Piates, and Prisms of Mineral or other Crystals Accurately 
in the Desired Directions: A. E. Tutton. - On the Ratio of the Specific 
Heats of some Compound Gases: Dr. J. W. Capstick.—On some Con- 
siderations showing that Maxwell's Theorem of the Equal Partition of 
Energy among the Degrees of Freedom of Atoms is not inconsistent with 
the various Internal Movements exhibited by the Spectra of Gases: Prof. 
Fitzgerald, F.R.S 

Rovat INsTITUrION, at 3.—Meteorites: L. Fletcher, F.R.S. 

Institurion oF Evectricat EnGineers, at 8.—On Reversible Regenera- 
tive Armatures, and Short Air Space Dynamos: W. B. Sayers. 

Society oF ANTIQUARIES, at 8.30. 

MATYZMATICAL SOCIETY, at 8.—Notes on the Theory of Groups of 
Finite Order, ILt. and IV.: Prof. W. Burnside, F.R.S.—On certain 
Differential Operators,“and their Use to Form a Complete System of Sem- 
invariants of any | egree, or any Weight: Prof. Elliott, F.R.S.—On the 
Electrification of a Circular Discin any Field of Force Symmetrical with 
respect to its Plane: H. M. Macdonald. 

FRIDAY, Fesrvary ts. 

Rovat InsTITUTION, at 9.—Mountaineering : Clinton T. Dent. 

Geovocicat Soctery, at 3.—Annual General Meeting. 

QuekettT Microscopicat at 8.—Annual General Meeting. 

Eprpemrotocicat Society. at 8.—Dr. Atkinson, of Hong Kong. 

SATURDAY, Fesruary 16. 

Essex Fretp Crus (at Guildhall Museum), at 2.30.—The Origin and Pro- 

gress of the Guildhall Museum: Charles Welch. 
UNDAY, Fesrvary 17. 

Sunpay Lecture Society, at 4.—How Discoveries are Made—a Study 

in Scientific Method: Dr. H. E. Armstrong, F.R.S. 
MONDAY, Fesruary 18. 

Socretv or Arts. at 4.—Means for Verifying Ancient Embroideries and 
Laces: Alan S. Cole. 

Rovat GeoGraPuic AL Society, at 8.45.—A Journeyto the Pamirs and 
the Source of the Oxus: Hon. George N. Curzon, M.P. 

Vicrorta INSTITUTE, at 4.30.—The Evolution of the Natural and the 
Artificial: Dr Schofield. 

Mepicat Society, at 8.30. 

TUESDAY, Fesrvary 19. 

Rovat Institution, at 3.—The Internal Framework of Plants and 
Animals: Prof C. Stewart. 

Rovat STaTisTICAL Society, at 4.45.—An Inquiry into Wheat Prices 
and Wheat Supply: R. F. Crawford. 

Zoovocicat Society, at 8.30.—Onthe Brain of Gulo: F. E. Beddard, 
F.R.S.- On the Brain in the Lemurs: F. E. Beddard, F.R.S.—On the 
Dates of the Parts of Siebold’s ‘‘ Fauna Japonica” and Giebel’s ‘‘ Allge- 
meine Zoologie”’ (first edition): C. Davies Sherbornand Dr.«F A, Jentink. 

Institution of Civic ENGINEERS, at 8.—Plant for the Extraction of Gold 
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Just Published. 


ROYAL IRISH ACADEMY’S CUNNINGHAM 
MEMOIRS, No. X. 


THE DECORATIVE ART OF BRITISH 


NEW GUINEA: 


A STUDY IN PAPUAN ETHNOGRAPHY. 
By ALFRED C. HADDON, M.A., 


Professor of Zoolozy, Royal College of Science, Dublin. 


4to, with Twelve Plates, 145. net. 


WILLIAMS AND NORGATE, 
14 HENRIETTA STREET, COVENT GARDEN, 
LONDON ; 
zo SOUTH FREDERICK STREET, EDINBURGH ; 
AND 7 BROAD STREET, OXFORD. 


ABC FIVE-FIGURE LOGARITHMS 
FOR GENERAL USE. 
By C. J. WOODWARD, B.Sc. 
Containing Mantissz of Numbers to 10,000 Log. Sines, 
Tangents, Cotangents and Cosines to 10” of Arc. 
‘We know of no tables so convenient for the ordinary every-day calcula- 
tions of engineers, surveyors, and practical mathematicians generally.””— 


Athenaum. 
E. & F. N. SPON, 125 Strand. 


Alembic Club Reprints of Historical Works relating to Chemistry. 
RESEARCHES on the ARSENIATES, PHOSPHATES, and MODI- 
FICATIONS of PHOSPHORIC ACID. By THJUMAS GRAHAM, 
F.R.S. (1833.) Just Published, Crown 8vo, Cloth, 1s. 8¢. post free. 
Alembic Club Reprints, Nos. 1 to 8, uniform with above, at same price. 
No. 9, 25. 2d. post free. 


nd by the Cyanide Process: Charles Butters and Edgar Smart. 
Rovat Victoria HALL, at 8.—The Alps around Mont Blanc: Dr. J. 
Norman Colle. 
it PATHOLOGICAL SociETv. at 8 30. 
WEDNESDAY, Fesrvuary 20. 
RovaL METEOROLOGICAL SOCIETY, at 7.30. —Report on the Phenological 
» Observations for 1894: Edward Mawley.—The Thunderstorm and Squall 


WILLIAM F. CLAY, Publisher, 18 Teviot Place, Edinburgh. 


DRAPER’S INK (DICHROIC) 


of January 23, 1895: William Marriott.—On some Gradual Weather 
‘Changes in certain Months at Greenwich and Geneva: Alexander B. 
MacDowall. 

Geotocicai. Society, at 8.—Contributions to the Palzontology and 
Physical Ge»logy of the West Indies: Dr. J. W. Gregory. —The White- 
haven Sandstone Series: J. D Kendall.—Notes on the Genus Murchi- 
sonia and its Allies, with a Revision of the British Carboniferous Species 
and Descriptions of some New Forms: Miss Jane Donald. 

ENTOMOLOGICAL SociETy, 1t 8.—An Attempt to Correlate the various 
Systems of Classification of the Lepidoptera recently proposed by various 
Authors: J. W. Tutt. —A Monograph of British Braconide, Part VI.: 
Rev. T. A. Marshall. 

Society or Arrs, at 8.—Rule of the Road at Sea: Admiral P. H. Colomb. 

Inventors’ InsTiITuTE, at 8. 

ovat Microscoricat Society, at 8.—On the Variations seen in Large 
Masses of a Species of Turbinaria: Prol. F. Jeffrey Bell. 

British ARCH£OLOGICAL ASSOCIATION, at 8. 

THURSDAY, Fesrvary 21. 

Rovac Society, at 4.30. 

Rovat INstiTuTION at 3.—The Chemical and Mineralogical Characters 
of Meteorites: L. Fletcher, F.R S. 

{nstiruTION oF ELecrricaL EnGIngERs (Society of Arts, John Street, 
ie 8.—Propagation of Magnetism in Iron: Dr. J. Hopkinson, 


Linnean Society. at 8—On Chionanthus Ghaeri, Gaertner: J. J. ‘Boer- 
lage.—New Marine Algz from Japan: E. M. Holmes. 

Cuemicat Society (Burlington House). at 8.—The Electromotive Force of 
an Iodine Cell: A. P. Laurie.—Contributions to the Chemistry of Cellu- 
lose: Messrs. Cross, Bevan. and Beadle. —lhe Melting-Points of Mix- 
tures: H. Crompton and Miss M. A. Whiteley.—The Volumetric De- 

, termination of Manganese: Messrs. J. Reddrop and H. Ramage. 

SOCIETY OF AN FIQUARIAS, at 8.30. 

Numismatic Sociery, at 7. 

FRIDAY, Ferrvary 22. 
Rovat Instrrution, at 9.—Atmospheric Electricity: Prof. A. Schuster, 


Rovat Grocrapuicat Society (Technical Meeting). at 5. —A New Armil- 

lary Sphere: W. B. Blaikie.—An Instrument for showing the Apparent 

Diurnal Motions of Celestial Bodies: R. A. Gregory. —A Graphic Method 

for showing the Duration of Daylight: Lieutenant Carlyon Bellairs. 

HVSICAIL SOCIETY, at 5. 

{nstituTiIon oF Civin ENGINEERS, at 8.—Caissons and Gates for Closing 
Lock and Dock Entrances: William G. Wales. 


BLACK 
INK 
KNOWN in Jars, 6d., is., & 2s, each. 


Can be obtained in London,through Messrs. Barciay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR'S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 
‘*Instrument Company, Cambridge.”’ 


PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD 

LOSSES PAID OVER £20,000,000. 
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HOLLOWAY’S OINTMENT BREAKFAST—SUPPER. 


Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 


INVALUABLE FOR ALL DISEASES. O C O A 
r ; Holloway’s Ointment and Pills may be obtained of 


all Medicine Vendors. BOILING WATER OR MILK. 


GRATEFUL—COMFORTING. 


_ , KING, MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 15 | No. 504, with 17 in. Plates, £410 ~ 
” 503, ” 15 in. ” 3 15 ” 505, ” 20 in. ” £5 10 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (fst S2ction, ‘‘ EXPERIMENTAL”’), 
Sixth Edition, 100 pp , 620 Illustrations, Post Free, 6d. 


‘WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED is 76s. 


“OPTIMUS” MAGIC LANTERNS ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 


Each Magic Lartern is efficient for Exhibitions. The Lens gives crisp definition, being a superio' Achromatic Phecagmaphic Combination with rack and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. The Cond d of two plano-convex !enses 
of 4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each 1s porn ney in Box. 


Mahogany Body, 
Brass tage anJ 


Mahogany outside 
Body, Two panelied 


| Student's Lantern 
Su (totake demonstrat- 
M ing tank) with Brass mas Tubes, Slidi-g Tubes, Do.rs, Brass Stages 3 Draw Sliding 
| Brass ar 4 Tubes, 50s. and SI os ‘Tubes, Tubes, 
Ss. 105s. 


PERKEN, SON & RAYMEN LONDON, “OPTIMUS.” 


Russian Iron Body, 


Iron Body. Brass 


HARVEY AND PEAK. 
TESLA’S. APPARATUS, 


For New and Beautiful Experiments with Induction Coil. 


LANTERN STEREOSCOPE, for Stereoscopic Effects on the Screen. 
THE AERIAL-GRAPHOSCOPE (Bruce's Patent), for Lantern Pictures without a Screen. 


PENDULUM APPARATUS, for Writing Harmonic Curves, &c. 
CHEAP SCHOOL APPARATUS, WIMSHURST MACHINES, &c. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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FOR SALE. BARGAINS. ; 
MAGNIFICENT BINOCULAR MICROSCOPE, Ross, TO SCIENCE LECTURERS 
with High-class Objectives and Accessories. Cust £150. Price See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 


MAGNIFICENT BINOCULAR MICROSCOPE, — TERN, used by late W. LantrCarrenter, Esq , Prof. Forsas,&c. Minia 


» | ture Triple Lantern constructed for B. J. MaLpen, — great success. New 
with High-class Objectives and Accessories. Cost £120. Price | Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag - 
uficent Results. Docwra Triple, Prize om Highest Award. ~~~ to 


FIRST-CLASS LARGE MONOCULAR MICRO- | the Royal Polytechnic Institution, Dr. H, GraTTan Guinness, Madame 
10 


PE. by SMITH and Beck. Mechanical Stage O octines &c Apg.INA Patti, &c. Patent Pamphengos Science Lanterns. The Universal 


HI}H.CLAS § PORTABLE BINOCULA MICRO- Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 


: = £1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The 
SUPE, by Sw Fr. Cost £30. Price £16 16s. .., | Kaleidoscope. Cheapest Lantern Outfits in the World. Grandly Illus- 
MONOCULAR MICROSCOPE, Smith and Beck, with crated Catalogue, over 180 choice Engravings, 6d.; Postage, 3¢. List of 
Objectives and Accessories. 11 11s. A Smaller Microscope, with | 309 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
Objectives, £2 17s. 6d. All Bargains. Particulars Free. ‘ets Free.—W. C. HUGHES, Speciacist, Brewster House, 82 Mortimer 
Apply to W. C. Huaues, Brewster House, Mortimer Road, Kingsland, N. | Road, Kingsland, N. 


MACMILLAN & CO”S NEW BOOKS. 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF AVOGA- 
DRO'S RULE and THERMO-DYNAMICS. By Prof. NERNST. Translated by Prof. CHARLES SKEELE PALMER, 
of the University of Colorado. With twenty-six Woodcuts and two Appendices. 8vo, 155. net. 


ELEMENTARY LESSONS IN ELECTRICITY AND MAGNETISM. By 


SILVANUS P. THOMPSON, D.Sc., F.R.S., &c. New Edition. Fep. 8vo, 4s. 6d. 


MEMOIR OF SIR A. C. RAMSAY. By Sir Arcuisatp F.R.S., 
Director-General of the Geological Survey of Great Britain and Ireland. With Portrai's. 8vo, 12s. 6d. net. 
THE TIMES.—“‘ In every sense a valuable contribution to the history of contemporary science.” 
DAILY NE Ws.—‘* The Mem»pir is worthy both of Ramsay and his biographer.” 
SCOTSMAN. —*“ Sir Archibald Geikie has produced a model biography.” 


THE AMERICAN COMMONWEALTH. By the Right Hon. James Bryce, 


M.P. In Tw> Volumes. Vol. If. Third Edition. Completely Revised through ut, with Additional Chapters. Extra 
Crown 8vo, 12s. 6d. (Vol. 1., Extra Crown 8vo, 12s. 6d.) 


ATLAS OF CLASSICAL ANTIQUITIES. By Tu. Scurerser. Edited for 
English use by Prof. W. C. F. ANDERSON, Firth Colleg*, Sheffield. With a Preface by Prof. Percy GARDNER. Oblong 
410, 21s. net. 


SELECT PASSAGES FROM ANCIENT WRITERS, ILLUSTRATIVE 
OF THE HIS'tORY OF GREEK SCULPTURE. Edited, with a Translation and Notes, by H. STUART JONES, 
N.A., Fellow of ‘Irinity College, Oxford. Extra Crown 8vo, 7s. net. 


JAPHET IN SEARCH OF A FATHER. By Captain Marryart. _ Illustrated 


by Henry M. Brock, with an Introduction by DaviD HANNAY. Crown 8vo, 3s. 6d. 
[/Hustrated Standard Novels. 


ESSAYS AND STUDIES. By Joun Cuurton COLLINs. 8vo, gs. net. 


T/MES.—“ In our judgment the inuinsic interest and merit of the essays afford a quite sufficient reason for their publication,” 


“ENGLISH MEN OF LETTERS” SERIES IN MACMILLAN’S THREE-AND-SIXPENNY LIBRARY. Vol. 3. 


BYRON. By Prof. Nicho.—SHELLEY. By J. A. Symonps.—KEATS. By 
SIDNEY COLVIN. Crown 8vo, 35. 6:. 


THE CHRONICLES OF FROISSART. Translated by Joun Bourcuter, Lord 


Berners. Edited and Reduced into One Volume by G. C. MACAULAY, formerly Fellow of Trinity College, Cambridge. 


Crown 8vo, 3s. 6d. [The Globe Library. 
SELECTIONS FROM THE WRITINGS OF THOREAU. Edited by H. 
S. SALT. Globe 8vo, 55. [Zuersley Series. 


THE STUDENT'S GUIDE TO THE BAR. By W.W. Rouse Batt. Sixth 


Edition, Revised and Edited by Joun P. BATE, of Lincoln’s Ion, Barrister-at-Liw, Lecturer in Law at Trinity Hall, 
Cambridge. Crown 8vo, 2s. 6d. net. 


MACMILLAN AND CO., LONDON. 
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Allows perfect freedom to the spine to bend 
or twist, and thus to exercise the muscles ; 

so necessary for gaining strength. 
SPRING-SPINAL 


INVALID-STAYS, BELTS, TRUSSES, 

ARTIFICIAL LIMBS, and SU PPORT 

ORTHOPADIC APPLIANCES 
For cases of PARALYSIS and every kind of DEFORMITY. 


¢. G..GUMPEL & C0., Orthopadists, 


70 NEWMAN STREET, LONDON, W. 
GCROSSLEVY'’S ENGINES. 


PORTABLE OIL ENGINES. Suitable for all classes 
ECONOMICAL, ot Agricultural 
POWERFUL, Work. 
EFFICIENT. 


REFERENCES, d&c., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY Les OPENSHAW, MANCHESTER. 
MICROSCOPIC NEW AND INTERESTING. 


«ad. 

Xanthidz in Flint . eve oo evo eo: 6 | Spinal Cord of Cat, from Dorsal, Cervical and Lumbar Regions, 
Precious Opal and Matrix... o16 three sections, mounted separately on one Slide oss 
New Polycistina from Jeremie, Hayti .. © 1 © Section of Retina, showing Rods and Cones ... - © 3 0 
Group of ab ut 10 different spe ies of Foraminifera, all perfect .. o tr 6 | Set of . oom, aremaege the structure of the Human Eye,i in 
Female head of Marchantia, showing mature Sporogonium @ Cas 117 6 
Secticn of Bud of Yucca gloviosa on o 2 0. Type Slide of 34 different species of Holothuria and Synaptz, in 
Section through entire eyes and head of Frog, very fine ose o20 ‘ase, with list of names - 1 16 o 

” vewt, 4, o 2 0 Type Side of 12 different species, Spines of Echini, i in Case, with 
Type Slide of 100 Distoms with list of names... pe r11r0 li-t of names ww. 0 18 © 
Transverse Sections of Hair of Peccary, stained, new eco o 1 6 | Type Slide of 24 Fggs of Butterflies, &c., with list ‘of names w Oo 6 


Any of the above Ob_ects forwarded by return on receipt of suniweney for price. Crassiriep List, representing a Stock of 40,000 Peret class Objects, 
post free on application. 
MICROSCOPE AND APPARATUS. 

Just INTRODUCED. _WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCurE. Has completely rotating stage: the mechanical 
moveients of stage are controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 
inches, Cone ae reading distance. The tripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded 

upon anplica 

WATSON & S' ‘N3" TRIPOD EDINBURGH STUDENT'S MICROSCOPE i is suitable for investigations with the highest powers. The quality 
and workmanshio are the fixest possible. and t is unequalled for stability and conven ence of mampu ation by any oth r medium size or Seudeats 
Instrument. Price from £455. Full Illustrated Catalogue of Microscopes and Apparatus sent Post free on application to 

TSONM & 


Opticians to H.M. Government, 313 HIGH HOLBORN, LONDON, W.C., and 7% swanston Street, Melbourne, Australia, 


10 H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &e. 


SAUCE 


\ sours & 
A FINE TONIC AND 
DIGESTIVE. 


MUTTONSVEAL & CHICKEN, An excellent relish for “ fish, flesb, 
SBASTURTLE Sour & 


and fowl,” 


| 


Printed by Richarp Chav anv Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MacMiLian Axp Co., at 29 Bedford Street, London. W.C., and 66 Fifth Avenue, New York.—Tuursvay, Feb:uary 14, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1321, VOL. 51.] 
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[PRICE SIXPENCE. 


(All Rights are Reserved. 


NEWTON'S ELECTRIC LANTERNS. 


The Royal Society. University College, London. 
The Royal Institution of Great University College, Liverpool. 


Britain. The Govt. Electrical Engineering | 


The Royal Dublin Society. College, Chatham. 4 

The Chemical Society. The Govt. School of Practical 

The University of Oxford. Science, Toronto. ’ 

The University of Cambridge. The Royal College of Science, 

The University of Dublin. South Kensington. 

The University of Glasgow. The Durham College of Science. 

The University of Ghent. Santa Clara College, Cal. _ 

The University of California. The Goldsmith’s Co.’s Institute. 

The University of Wisconsin, The Nérrkoping Technical School. 

McGill University. 

St. Louis University. Art, Maidstone, 

Leland Stanford Jr. University. &c., &c. 
Have been recently made for them by 


NEWTON & CO. 


Manufacturing Opticians to the Queen and the Government, 


3 FLEET STREET, LONDON. 
Illustrated Catalogue of Electric Lanterns. Projection Apparatus, and 


Slides. 4 Stamps. 
NEWTON'S PATENT TRIPLE ROTATING ELECTRIC 
LANTERN. 


The Author of * Optical Projection” says of this Lantern:—‘‘The most | 


complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.” 

The author of ‘* The Book of the Lantern” says:—‘' The most complete 
and perfect projection apparatus ever devised.” 


NOW READY. 3rp EDITION. 


CHEMICAL HANDICRAFT. 


A CLASSIFIED AND DescrIPTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of 
Class Experiments, for every Process of Chemical Research 
and for Chemical Testingin the Arts. Accompanied by copious 
Notes, explanatory of the construction and use of the Apparatus. 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 


Z This Edition has been entirely rewritten up to date, and 7s 
illustrated by many hundreds of new Engravings specially 
Prepared from Photographs of the Appara’us. 

The ~ ices have been thoroughly revised, and the book forms the 
MOST COMPLETE and CHEAPEST CATALOGUE 


of MODERN APPARATUS and REAGENTS extant. 


JOHN J. GRIFFIN & SONS, F 
22 GARRICK STREET, LONDON, W.C. 


The New Schools of Science and , 


| NALDER 
| BROS. & CO. 


H. NALDER, 
C. W. S. CRAWLEY, 
A. SOAMES.) 


16 RED LION ST. 
CLERKENWELL, LONDON. 


MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogues Post Free on 
application. 
No. 6770. 


Telegraph Address, ‘ Secohm, 
ondon.” 


NEGRETTI & ZAMBRA’S THERMOMETERS 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE and upwards, 
Accurate Thermometers for al/ Purposes. 


LLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD 


NEGRETTI & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 
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BRITISH MUSEUM. 


The READING-ROOMS will be Closed from FRIDAY, MARCH 1, 
to TUESDAY, MARCH s5, inclusive. 
- MAUNDE THOMPSON, 


Principal Librarian and Secretary. 
British Museum, February 19, 1895. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Founded 1849. 
Principal—Miss Emity Penrose. 
LENT TERM, 1895. 


The HALF-TERM will begin on THURSDAY, FEBRUARY a1. 
All inquiries to be made of the Principat. 


LUCY J. RUSSELL, Honorary Secretary. 


INTERMEDIATE M.B. EXAMINATION 
OF THE UNIVERSITY OF LONDON. 


A Course of Evening Lectures and Practical Work in ORGANIC 
CHEMISTRY, suitab'e for Candidates for the above Examinati nin July 
next, will bec on ucted by Mr. F. Gossiinc, B.Sc., at the Birkbeck Insti- 
tute, Bream’s Buildings, Chancery Lane, E.C., commencing on Friday, 
March 1, at 6 p.m. 

The Laboratory will be open on Monday and Friday evenings, and the 
Practical Work will include THE PREPARATION AND INVESTIGA- 
TION OF TYPICAL ORGANIC COMPOUNDS, as well asthe required 
Analytical Work. For particulars apply to the SECRETARY. 


UNIVERSITY OF WALES. 

The University Court wiil shortly appoint MATRICULATION EX- 
AMINERS as tollows:—Two in tngli h Language and the Hi-tory of 
England and Wales. Twoin Latin. ‘lwo in Mathematics. One in each 
of the following :—Greek, Welsh, French, German, Dynamics, Chemistry, 
Botany. 

Particulars wi'l be furnished by the Recistrar of the University, c/o 
Messrs. FartHruty & Owen, 11 Victoria Street, London, $.W., to whom 
applicaiions must be sent on or before March 22. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 
The Committee invite Applications for the Appointment of 
DEMONSTRATOR and LECTUKER in CHEMISTRY. 
Salary £120 per annum. 
Further particulars and Forms of Application can be obtained from the 
SECRETARY. Applications must be sent in on or beteve February 23. 


The Post of CU RATOR and ‘LIBRARIAN 
of the Raffles Library and Museum at Singapore is Vacant. Salary, 
3600 dollars per annum, with Free Passage from and to England. 
Term of Appointment, Three Years. Applicants must Possess a 
general Scientific Training. —Information as to details can be obtained 
from H. N. Ripey, Esq , 17 Margaret Screet, Cavendish w., 

to whom the Appiicatiors should be addressed before MARCH 1 


NABER’S GAS VOLTAMETER. 


Patent 21,850, 1893. 
SOLE MAKER AND PATENTEE: 
H. A. NABER, 3 St. Martin’s Street, Leicester Sq., London, 


Prices, £4 and upwards. Inquiries invited. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, Goniometers. Cathetometers, Optical 
Benches, &c., &c. Insiruments for special purposes constructed te 
Clients’ own designs. Prices moderate. 

W. WILSON ‘tormerly Foreman at Messrs ELLIotr Bros.), 
56 Crogsland Road, Chalk Form, Le ncon, N.W. 


4 ACTURER OF 
é ELECTRICAL & PHYSICAL 


A, \ INSTRUMENTS, 


PHYSIOLOGIGAL AND TECHNOLOGICAL 


LABORATORY FOR THE FERMENTATIONS, 
COPENHAGEN (30 Frydendalsvej). 


Director: ALFRED JORGENSEN, 
Author of ** Micro-Organisms and Fermentation.” 


Courses of Instruction, for Beginners as well as for Advanced Students, in 
the Physiology and Technology of Fermentations, with particular regard to 
Hansen s System for the Analysis and Pure Cultivation of Yeast. 

The Laboratory possesses a numerous collection of Culture-Yeast Species, 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction: —Alfred Jiérgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 
New Euition, 1893; French Edition (Paris, 1894); Third German Edition 
(Berlin, 1892). 

E, Chr. Hansen: ** Untersuchungen aus der Praxis der Garungsindustrie”’ 
(Beitrage zur Lebensgeschichte der Mikroorganismen), published by R. 
tr Munich, 2 vols., 1890-92. In French in Comptes rendus du 

Laboratoire de Carlsberg (Hagerup, Copenhagen). English Edition, 
London (Spon) 1895. 
Further particulars on application to Direcror. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Paincipac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Instructror—C. CAPITU, M.1.E.E., M.1.M.E 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 

with Machine lools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preli T g for 
Students entering Cooper’s Hill and the Central Institution. 


ROYAL AGRICULTURAL COLLEGE, 


CIRENCESTER. 
PROFESSORSHIP OF NA! URAL HISTORY. 
(Geotocy, Botany, Z ,oLocy.) 


Candidates are invited for this Professors} ip, vacant by the death of Prof. 
Avvten Harker. The Professor will be required to reside in College, and 
to enter on hi-~ duties in May next. 

Ap heations, with stavemeut of age, qualifications, and original testi- 

monials as to ability and character, to be addressed to THE Principat, who 
will furni~h particulars. 

February 9, 1895. 


44 Hatton Garden, London. 
Catalogues Free. 

TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R_ C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a vi 
fine Stock of Valuable Specimens (N tural and Cu: ) suitable for Collec- 
tions or Jewels; likewise. a unique Upal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


FOR SALE. BARGAINS. 
MAGNIFICENT BINOCULAR MICROSCOPE, Ross, 


en a Objectives and Accessories. Cust £150. 


MAGNIFICENT BINOCULAR MICROSCOPE, Bec, 


po a Objectives and Accessories. Cost £120. 


FIRST-CLASS LARGE MONOCULAR MICRO- 


. by SmrrH and Beck. Mechanical Stage O 


HIGH. CLASS PORTABLE BINOCUL MICRO- 

MONOCULAR "MICROSCOPE, SMITH and Beck, with 
Objectives and Accessories. £11 11s. A Smaller Microscope, with 
Objectives, £2 17s. 6d. All Bargains. Particulars Free. 


Apply to W. C. Hucues, Brewster House, Mortimer Road, Kingsland, N 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Ameeba, Vorticella, Paramzcium 
Cordylophora, Floscularia Eichornti, and other 
Pond Life. Specimen fube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledune, Pecteni 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salps 
(preserved), Scylhum, Raia, &c., &c. 

For prices and more detailed lists apply to 


THE DIRECTOR. 
Biological Laboratory, Plymouth. 
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Sale by Auction. 


TUESDAY, FEBRUARY 26. 
THE VALUABLE COLLECTION OF BRITISH LEPIDOPTERA, 
FORMED BY THE LATE MR. WILLIAM MACHIN, 
MR. J.C. STEVENS will sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on TUE s DAY, 

FEBRUARY 26 1855, the Valuab'e Collectionof British Lepidoptera, 

formed by the late Mr. Witttam Macutn during a p riod of 58 years. 

It contains long Series of Rare and Extinct Species, and many beautiful 

Varieties. Full Particulars will be given in Catal »gue. 

On view the Day prior, 12 till 4, ny Morning of Sale, and Catalogues 
a 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over too fine Illus: 
trations, with Priceless wrinkles in all Branches of (ptical Projection 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microsco ic, anc 
Polarising Lanterns, Slide Making and Painting, Eolarging, Register 
ing, &c., &c. Prof. MALDEN says:—‘‘A throughly practical Fork, 
and should be studied by the experienced »perator and amateur alike 
A complete vade mecum of Optical Lantern Manipulations. Price 
bound in Cloth, 3s. 6d.; Postage. 5d. Worth its ——_ in gold 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewste- 
House. Mortimer Road, Kingsland. North London. 


NATURE 
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EPPS'S 
COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE). 

A thin beverage of full flavour now with many beneficially taking the 
place of tea. Its active principle being a gentle nerve stimulant, supplies 
the needed energy without unduly exciting the system. 

Soup 1n Packets anv Tins By Grocers, 
JAMES EPPS & CO., Ltd., 
Homeopathic Chemists, London. 


HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


“OPTIMUS” MAGIC LANTERNS DRAWING ROOM LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16S. 


pinion. 


Each Magic Lanternis efficient for Exhibitions. The Lens gives crisp definition, being a superior Achr »matic Photographic Combination with rack and 
It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. 


‘The Cond -nser is composed of two plano-convex lenses 


of ¢ inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


Student’s Lantern 
Superior Japanned (totake demonstrat- Russian Iron Body, 
Metal B oay, ing tank) with Brass Sliding Tubes, 


Brass Sliding Tubes, 45s. 


PERKEN, SON 


= = = 


Mah gany Body, 


Perforated Russian Mahogany outside 

Iron Body. Brass Body, Two panelled Brass Stage and 
Sliding Tubes, Doors, Brass Stages 3 Draw Sliding 
50s. and Shding ‘lubes, Tubes, 


105s. 


LONDON. “OPTIMUS.” 


SCIENTIFIC 


WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHAKLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES, 
SIR CHARLES LYELL. 

SIR CIIARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 

BARON ADOLF ERIK NORDENSKJOLD. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 


J. LOUIS R. AGASSIZ. | 

JEAN BAPTISTE ANDRE DUMAS, 
SIR RICHARD OWEN, 

JAMES CLERK MAXWELL, 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI [VANOWITSH MENDELEEF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE, 


N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s. , carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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Now Ready. Price 5s. 


THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND. 


Vol. XXIV., No. 3, February 1895. 


Contains the following papers :—Notes on Skulls from Queensland and 
South Australia, by W. L. H. Duckwortnu. Sexual Taboo: a Study in 
the Relations of the Sexes, Part II., by A. E. Craw ey. A List of the 
Tribes inthe Valley of the Amazon, &c , by C. R. Markuam. Ethno- 
graphical Notes relating to the Congo Tribes, by Herserr Warp. Notes 
on Co ea and its People, by H. S. SauNDERSON. Notes on the Dolmens 
and other Antiquities of Korea, by W. GowLanp.. 

With Anthropological Miscellanea, Notices of Books, &c. 


London: KEGAN PAUL, TRUBNER, & CO., 
Charing Cross Road, W.C. 


NEW WORK BY PROFESSOR N. S. SHALER. 


Now Ready, with Illustrations, Royal 8vo, ros. 6d. net. 


SEA AND LAND: Features of Coasts and 


Oceans, with Special Reference to the Life of Man. By N. S. 
SHALER, Professor of Ge logy in Harvard University; Author of 
“* Aspects of the Karth,”’ “‘ Nature and Man in America,”’ &c. 


London: SMITH, ELDER, & CO., 15 Waterloo Place. 


PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD 

LOSSES PAID OVER £20,000,000. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation, 


Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


‘“‘Instrument Company, Cambridge.”’ 


ADAM HILGER, Optician, 
204 STANHOPE ST., LONDON, N.W. 


Astronomical Object-Glasses and Tourmalines, also White Tour- 
Mountings. malines. 

Solar and Stellar Spectroscopes | Pritchard's Wedge Photometer. 
and Spectrometers, with Prisms | Pickering’s Polarising Photo- 
or Gratings, | meter. 

Micrometers to Measure Wave-| Disc Prisms on late Father Sec- 
Lengths by meansofInch Screws chi’s Plane. 
or Millimetre Pitch, warranted | Direct Vision Spectroscopes. 
to accuracy. | The Kensington Chemical Labora- 

Prismsin FlintGlassinanyknown ,_ tory Spectrsocope 
Density, from 15 to 1:96 Index | Special Spectrometers for the 
for D | _ Vision of “ Argon,” &c. 

Prisms in Perfect Crystallised Rock | Visible and Invisible Rays by 
Crystal means of the Fluorescent Eye- 

Prisms in Iceland Spar. piece and Photography. 

Fluor Spar, Rock Salt, &c. Abney’s Colour Photometer and 

Cell Prisms in all Sizes and De- Sector Apparatus, either in 
scriptions, Polarising Prisms and parts or complete. 


ADAM HILGER begs to state that owing to the continuous improve- 
ments he introduces in the construction of his Instruments, a printed and 
illustrated List of Prices is impossible. Estimates are, however, given when 
required, 


By Special Appointment to the Royal Institution of Great Britain. 
Gold Medal, Highest Award Inventions Exhibition, 1885. 
Telegraphic Address—“ Spuericity, Lonpon,” 


Just Published, in Large Fcap 4to, 872 Pages, Cloth, Red Edges, 7s. 6d. : 
Half-Persian, ros. 6d. ; Half-Morocco Flexible, 12s. 6d. 


THE STUDENT’S ENGLISH DICTIONARY, 
LITERARY, SCIENTIFIC, ETYMOLOCICAL AND PRONOUNCINC, 
By JOHN OGILVIE, LL.D. 


NEW EDITION, THOROUGHLY REVISED AND GREATLY 
AUGMENTED. 
WITH NUMEROUS USEFUL APPENDICES. 


Edited by CHARLES ANNANDALE, M.A., LL.D., Editor of the New 
Edition of ‘* The Imperial Dictionary.” 


Illustrated by nearly Eight Hundred Engravings on Wood. 


PROS/ECTUS, with SPECIMEN PAGES, post-free on application 


London: BLACKIE & SON, LIMITED, Old Bailey. 


Now Ready. Free on Application. 


(No. 251). A Catalogue of Books on 


General Literature, Astronomy, Classics, Economics (in- 
cluding Banking), Electricity and Magnetism, Eton, 
Mathematics, Theology, Recent Purchases, &c. 28 pp. 
containing 602 items. 

Containing a Set of the Encyclopedia Britannica; Quarterly ¥ournal o/ 
Microscopical Science; Lord Napier’s Rabdologiz, 1617; Large Paper 
Copy of Newton’s Principia, iz folio; Cambridge Philosophical Society's 
Transactions; Proceedings of the Royal Society; Taylor’s Scientific 
Memoirs, complete; Newtoni Opera, 5 Vols. ; ae of London 
Mathematical Society; Account of the Operations of the Great Trigono- 
metrical Survey of India; &c., &c. 


MACMILLAN & BOWES, Cambridge. 


Just Published. With 14 Plates. Crown 8vo, 12s. net. 


CELLULOSE: 
AN OUTLINE OF THE CHEMISTRY 
OF THE STRUCTURAL ELEMENTS OF PLANTS. 
With Reference to their Natural History and Industrial Uses. 


By CROSS and BEVAN 
(C. F. CROSS, E. J. BEVAN, and C. BEADLE). 


London: LONGMANS, GREEN, & CO. 


Just Published. 8vo. Price 16s. 


PHILOSOPHY OF MIND: an Essay 
on the Metaphysics of Psychology. By GEORGE TRUM. 
BULL LADD, Professor of Philosophy in Yale University. 


London : LONGMANS, GREEN, & CO. 


Just Published. With Thirty-three Illustrations. Price gs. net. 


THE PHYSIOLOGY OF PLANTS. A 


Popular Treatise for the Use of Gardeners, or for Students of Horti- 
culture and of Agriculture. By Dr. PAUL SORAUER, Director of the 
Experimental Station at the Royal Pomological Institute in Proskau 
(Silesia). Translated by F. E. Wetss, B.Sc., F.L.S., Professor of 
Botany at the Owens College, Manchester. 


London: LONGMANS, GREEN, & CO. 


ABC FIVE-FIGURE LOGARITHMS 
FOR GENERAL USE. 
By C. J. WOODWARD, B.Sc. 
Containing Mantisse of Numbers to 10,000 Log. Sines, 
Tangents, Cotangents and Cosines to 10” of Arc. 


‘*We know of no tables so convenient for the ordinary every-day calcula: 
tions of engineers, surveyors, and practical h icians g' - had 


Atheneum. 
E. & F. N. SPON, 125 Strand. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer,Gongs Shells,and other Curios. 
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DIARY OF SOCIETIES. 
LONDON. 


i Society, at 4.30.—Electrification of Air and Gases by Bubbling 

“a Water and other Liquids: Lord Kelvin, P.R.S., M. Maclean, 
and A. Galt.—Iron and Steel at Welding Temperatures: T. Wrightson, 
M.P.—Note on the Spectrum of Argon: H. F. Newall.—The Composi- 
tion of the Extinctive Atmospheres produced by Flames: Frank Clowes. 

Rovat INSTITUTION at 3.—The Chemical and Mineralogical Characters 
of Meteorites: L. Fletcher, F.R S. oe 

instiTuTION OF ELecTricaL ENGINEERS (Society of Arts, John Street, 
Adelphi), at 8.— Propagation of Magnetism in Iron: Dr. J. Hopkinson, 

.R.S. 

a. Society. at 8 —On Chionanthus Ghaeri, Gaertner: J. J. Boer- 
lage.—New Marine Algz from Japan: E. M. Holmes. 

CHEMICAL SociETy, at 8.—Ballot for the E’ection of Fellows.—The 
Electromotive Force of an Iodine Cell: A. P. Laurie.—Contributions to 
the Chemistry of Cellulose: Messrs. Cross, Bevan, and Beadle.—The 
Melting-Points of Mixtures: H. Crompton and Miss M. A. Whiteley.— 
The Volumetric Determination of Manganese: Messrs. J. Reddrop and 
H. Ramage. 

Society oF ANTIQUARIES, at 8.30. 

NumisMatic Sociery, at 7. 

FRIDAY, FEBRUARY 22. 

Rovat INSTITUTION, at 9.—Atm spheric Electricity: Prof. A. Schuster, 

F.R.S. 


RovaL GEOGRAPHICAL Society (Technical Meeting), at 5. —A New Armil- 
lary Sphere: W. B. Blaikie.—An Instrument for showing the Apparent 
Diurnal Motions of Celestial Bodies: R. A. Gregory.—A Graphic Method 
for showing the Duration of Daylight: Lieutenant Carlyon Bellairs. 

Puysicat Society, at 5.—A New Harmonic Analyser: G. H. Yule.—On 
the Electromagnetic Field: H. N. Allen.—On the Communication of 
Heat between Bodies in Contact: G. H. Bryan. 

{wstituTION oF Civit ENGINEERS, at 8.—Caissons and Gates for Closing 
Lock and Dock Entrances: William G. Wales. 

CLINICAL SOCIETY, at 8.30. 

SATURDAY, Fewrvary 23. 

Rovat BoTanic SOCIETY. at 3.45. 

SUNDAY, Fesrvary 24. 

Sunpav Lecture Society, at 4.—The Colorado Caiion—the most sublime 
of Earthly Scenery : C. T. Whitmell. 

MONDAY, Fesrvary 25. 

Rovat GeoGRAPHICAL SocigTy, at 8.30.—British New Guinea: Sir 
William MacGregor, K_C.M G. 

Socierv or Arts, at 4.—Means for Verifying Ancient Embroideries and 
Laces: Alan S. Cole. 

InsTITUTE OF ACTUARIES, at 7.—Notes on certain Methods proposed by 
American Actuaries for reconstructing an insolvent Life Assurance 
Company.—On the Standard of Solvency of a Life Assurance Company 
as affected by Guaranteed Benefits: G. H. Ryan. 

InsTiTuTE oF BritisH ARCHITECTS, at 8. 

Mepicat Soctery, at 8.30. 

TUESDAY, Fesrvary 26. 

Rovat Institution, at 3.—The Internal Framework of Plants and 
Animals: Prof C. Stewart. 

InsTITUTION OF CiviL ENGINEERS, at 8.—Paper to be further discussed :— 
Plant for the Extraction of Gold by the Cyanide Process: Charles Butters 
and Edgar Smart.—Papers to be read, time permitting :—Electrical 
Haulage at Earnock Colliery: Robert Robertson.—Electricity applied 
to River Gold-Dredging: Robert Hay. 

Rovat MEDICAL AND CHIRURGICAL SOCIETY, at 8.30. 

Rovat Victoria HALL, at 8.—Some New Discoveries about the Air: 
Prof. Ramsay, F.R.S. 

Rovat PxHorocrapuic Society, at 8. 

WEDNESDAY, FEsrvary 27. 

Society or ArTs, at 8.—Furnaces for Roasting Gold-bearing Ores: C. G. 
Warnford Lock. 

British ASTRONOMICAL ASSOCIATION, at 5. 

THURSDAY, Fesrvary 28. 

Rovat Society, at 4.30.—(Meeting for Discussion.)}—On Variation in 
Animalsand Plants: Prof. Weldon, F.R.S. 

Rovat INsTITUTION, at 3.—The Relation of Meteorites to Celestial Bodies : 
L. Fletcher, F.R.S. 

InsTITUCION OF ELecTRICAL ENGINEERS, at 8.—On Reversible Regenera- 
tive Armatures, and Short Air Space Dynamos: W. B. Sayers. (Con- 
tinuation of discussion. ) 

Society OF ANTIQUARIES, at 8.30. 

FRIDAY, Marcu 

Geotocists’ AssociaATION, at 8. 

PuILOLoGIcAL Society, at 8. 

Microscoricat at 8. 

SATURDAY, Marcu 2. 

at 3.—Waves and Vibrations: Lord Rayleigh, 

F.R.S. 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Ofthe Highest Quality and Finish, at the most Moderate Prices. 
Lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
Mepat inthe International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Sci Lectures 
The following are a few of the sets in Stock : 


Evolution. | 8. The Metamorphoses of Insects. 
2. Ce Objects of the Sea- | 9, The Beginnings of Life (Pro- 


tozoa, &c.). 


3. The Contents of the Tow-Net. | Sesleay. 


4. A Dredging Cruise. 


5. Zoophytes and Jelly-fish. | ax. The Fertilisation of Flowers. 
6. Star-fish and Sea-urchins. 


12. The Mechanism of Plants. 
of Crus- ag, The of Jonny. 

The nu nber of Slides in each Series can be varied to suit individual 

requirements. 
Price 1/- each, with reduction for a Quantity. 

Slides to Order at same Price as from Stock ; on [ire at 

2/- per doz. 
Perfect Workmanship Guaranteed. Full Particulars on 


application, 
JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 
F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealerin Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawver’'s GOLDFIELDS OF MASHONA- 
LA Price ros. 6d. 


ror MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY’S MUSEUM & STORES 


FOR 
WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 

Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite. 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London. 


NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 160 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free. 
ATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


TO SCIENCE LECTURERS. 

See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN 
TERN, used by late W. Lant Carpenter, Esq., Prof. Forses,&c. Minia 
ture Triple Lantern constructed for B. J. MALDEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
asficent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRATTAN GUINNESS, Madame 
ApBLINA Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
41 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleidoscope. Cheapest Lantern Outfits in the World. Grandly Illus- 
crated Catalogue, over 180 choice Engravings, 6d.; Postage, 3d. List of 
300 Le-ture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2¢. Pamph- 


lets Froe.—W. C. HUGHES, Speciauist, Brewster House, 82 Mortimer 
Road, Kingsland, N. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF CHEMISTRY. 


ESSAYS in HISTORICAL CHE- 
MISTRY. By T. E. THORPE, F.R.S., Professor 
of Chemistry in the Royal College of Science, South 
Kensington, London. Crown 8vo, 8s. 6d. net. 


HISTORY of CHEMISTRY from the 


EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph.D. Translated by GEorGE 
McGowan, Ph.D. 8vo, 14s. net. 


EXPERIMENTAL PROOFS of CHE- 


MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 


University College, London. Second Edition. Pot 8vo, 
2s. 6d. 
CHEMICAL THEORY for BE- 


GINNERS. By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc. Pot 8vo, 2s. 6d. 


OUTLINES of GENERAL CHE- 
MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Vol, I. The Non-Metallic Ele- 
ments. New Edition. Completely revised by Sir H. E. 
Roscok, assisted by Drs. H. G COLMAN and A, HARDEN, 
With 374 Illustrations and a Portrait of Dalton engraved 
by C. H. Jeens. 8vo. 2ts. Vol. Il. Part I. Metals, 18s. 
Vol. Il. Part II. Metals, 18s. Vol. ILI. Organic Che- 
mistry. Parts I., If., [V., and VI., 21s. each. Parts 
Ill. and V., 18s. each. 


INORGANIC CHEMISTRY for BE- 


GINNERS. ‘By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosepH Lunv, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE- 


MISTRY, INORGANIC and ORGANIC. By Sir 
H. E., ROSCOE, F.R.S. Sixth Edition, thoroughly 
Revised. Feap. 8vo, 45. 6d. 


The RISE and DEVELOPMENT of 
ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R-S., late Professor of Organic 
Chemistry in the Owens College, Manchester, Victoria 


A 


University. Revised Edition, Edited by ARTHUR 
SMITHELLS, B.Sc. Crown 8vo. 55. net. 
A TEXT-BOOK of INORGANIC 


CHEMISTRY. By Prof. [RA REMSEN, 8vo, 16s. 


INORGANIC CHEMISTRY. By the 


same. Crown 8vo, 6s. 6d. 


ORGANIC CHEMISTRY. 


same. Crown 8vo, 6s. 6d. 


The ELEMENTS of CHEMISTRY. 


By thesame. New Edition. Fcap. 8vo, 2s. 6d. 


By the 


| 
| 


PRACTICAL INORGANIC CHE 


MISTRY. By FRANCIS JONES, F.R.S.E. Feap. 8vo, 
2s. 


PRACTICAL ORGANIC CHEMIS.- 


TRY. ByJ. B. COHEN, Ph.D. Fcap. 8vo, 2s. 62. 
LESSONS IN ORGANIC CHEMIS- 


TRY. Part I., Elementary. By G. S. TURPIN, M.A, 
D.Sc., Principal of the Technical School, Huddersfield. 
2s. 6d. 


A MANUAL OF MICROCHEMI- 


CAL ANALYSIS. By Prof. H. BEHRENS, With an 
Introductory Chapter by Prof. J. W. Jupp, F.R.S. 6s. 


SERIES of CHEMICAL PROB- 
LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New Edition, Revised by W. TATE. Fcap. 8vo, 2s. 


CHEMICAL ARITHMETIC. With 
1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised. Fcap. 8vo, 4s. 6d. 


The ELEMENTS of THERMAL 


CHEMISTRY. By M. M. PATTISON MUIR, M.A., 
F.R.S.E., assisted by D. M. WILSON. With a Plate. 8vo, 
12s. 6d. 


A 


A TEXT-BOOK of the PHYSIOLOGI- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTIIUR GAMGEE, M.D., F.R.S. Vol. II. The 
Pry-iological Chemistry of Digestion. With two Chromo. 
Lithographic Charts by SPILLON and WILKINSON. 8vo, 
18s. (Vol. L. 8vo, 18s.) 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster’s ‘* Text-Book of 
Physiology.” Fifth Edition. By A. SUERIDAN LEA, 
M.A., D.Sc., F.R.S., University Lecturer in Physiology 
in the University of Cambridge ; Fellow of Caius College. 
8vo, Cloth, 7s. 6a. 


PRIMERof AGRICULTURAL 
CHEMISIFRY: or, the FOOD OF PLANTS. By A. 
P. LAURIE, M.A., Fellow of King’s College, Cambridge, 
adviser in Technical Education tothe Bedfordshire County 
Council, Pot 8vo, 1s. 


BLOWPIPE ANALYSIS. By J. Lan- 


DAUER. Authorised Translation by J. TAyYLor, of 
Owens College, Manchester. New and thoroughly Re- 
vised Edition. Globe 8vo, 45. 6d. 


METHODS of GAS ANALYSIS. By 


Dr. WALTHER HEMPEL, Translated by Dr. L. M. 


Dennis. Crown 8vo, 7s. 6d. 
THE CHEMISTRY of PHOTO- 


GRAPHY. By RAPHAEL MELDOLA, F.R.S., 


Professor of Chemistry, Technical College, Finsbury. 
[Nature Series. 


Crown 8vo, 6s. 


MACMILLAN AND CO., LONDON. 
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NATURE 


Crown 8vo. 


POPULAR LECTURES and AD- 
DRESSES. 


By Lord KELVIN, P.R.S._ In Three Vols. 

Vol. I. THE ‘CONSTITUTION OF MATTER. 
Second Edition. 7s. 6d 

Vol. II. GEOLOGY AND GENERAL PHYSICS. 


s. 6d. 
. Vol. III. PAPERS ON NAVIGATION. 7s. 6d. 


HOW to DRAW aSTRAIGHT LINE: | 


a LECT URE on LINKAGES. 
By A. B. KEMPE, F.R.S. Illustrated. 15. 


On LIGHT. 


The Burnett Lectures. By Sir GEORGE GABRIEL 


STOKES, F.R.S. Three Courses. I. ON THE NATURE | 


oF Licut. II. ON LIGHT As A MEANS OF INVESTIGA- 


TIon. III, ON BENEFICIAL EFFECTS OF LIGHT. 
7s. 6d. 
LIGHT: a SERIES of SIMPLE, 


ENTERTAINING, and USEFUL 
EXPERIMENTS. 


By A. M. MAYER and C. BARNARD. Illustrated. | 


2s. 6d. 


POLARISATION of LIGHT. 


By W. SPOTTISWOODE, F.R.S. Illustrated. 35. 6d. | 


SOUND: a SERIES of SIMPLE, | 
ENTERTAINING, and INEX- 
PENSIVE EXPERIMENTS. 

By A. M. MAYER. 3s. 6¢. 


MODERN VIEWS of ELECTRI- 
CITY. 


By Prof. O. J. LODGE, F.R.S. Illustrated. 6s. 6d. 


A CENTURY of ELECTRICITY. 
By T. C. MENDENHALL. 4s. 62. 


The CHEMISTRY of the SECOND- 
ARY BATTERIES of PLANTE) 
and FAURE. 


4 P H. GLADSTONE, F.R.S., and A. TRIBE. | 


The CHEMISTRY of 
GRAPHY. 


By Prof. R. MELDOLA, F.R.S. Illustrated. 6s. 


PHOTO. | 


SERIES. 


Crown 8vo. 
CHARLES DARWIN. 


Memorial Notices reprinted from Nature. By THOMAS 
H. HUXLEY, F.R.S.; G. J. ROMANES, F.R.S. ; 
Sir ARCHIBALD GEIKIE, F.R.S.; and W. t. DYER, 
F.R.S. 2s. 6d. 


The SCIENTIFIC EVIDENCES of 


ORGANIC EVOLUTION. 
By GEORGE J. ROMANES, F.R.S._ 2s. 6d. 


Are the EFFECTS of USE and DIS- 
USE INHERITED? 


An Examination of the View held by Spencer and Darwin, 
By W. PLATT BALL, 3s. 6d. 


EXPERIMENTAL EVOLUTION. 


By H. D. VARIGNY. 5s. 


TIMBER, and some of its DISEASES. 
By Prof. H. M. WARD, F.R.S. Illustrated. 6s. 


On the COLOURS of FLOWERS. 


By GRANT ALLEN, Illustrated. 3s. 6¢. 


FLOWERS, FRUITS, and LEAVES. 


By Sir JOHN LUBBOCK, M.P., F.R.S. Illustrated. 
45. 6d. 


On BRITISH WILD FLOWERS, cona- 
sidered in RELATION to IN- 
SECTS. 


By Sir JOHN LUBBOCK, M.P., F.R.S. Illustrated. 
45. 6d. 


The ORIGIN andMETAMORPHOSES 
of INSECTS. 


By Sir oe * LUBBOCK, M.P., F.R.S. With IIlus- 
trations. 35. 


|The APODIDA. A MORPHOLOGI- 
CAL STUDY. 


By HENRY MEYNERS BERNARD, M.A., Cantab. 
With 71 Illustrations. 7s. 6d. 


| The RIGHT HAND: LEFT-HAND- 
EDNESS. 


45. 6d. 


SEEING and THINKING. 


| By Prof. W. K. CLIFFORD, F.R.S. Diagrams. 3s. 6d. 


MACMILLAN AND CO., LONDON. 


By Sir D. WILSO™%, LL.D., F.R.S.E. Illustrated. 
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Of the highest degree of 
Purity & Nutritive Value 


“We have examined the samples brought under our notice, 
and find that they are genuine, and that the Cocoa is just what 
it is declared to be by Cadbury Brothers.”—Zance?. 


“Cadbury’s Cocoa contains in a condensed and _ increased 
form all the nourishing properties of the Cocoa bean.” 
—The Analyst. 


“ A perfectly pure Cocoa of the nighest quality. ‘The name 
‘Cadbury’ on any packet is a guarantee of purity.” 
— Medical Annual. 


“Cadbury's Cocoa has ina remarkable degree those natural 
elements of sustenance which give the system endurance and 
hardihood, building up muscle and bodily vigour, with a steady 
action that renders it a most acceptable and reliable beverage.” 

—Flealth. 


“Of absolute purity and freedom from alkali. . . . An 
invaluable addition to our dietetic resources in the treatment of 
all forms of digestive disorders.” 

—Braithwaites Retrospect of Medicine. 


“The typical Cocoa of English 
Manufacture—Absolutely Pure. 


—The Analyst. 


AN 
fo / % = 
] 
i} 
| 
4 Ns 
9 as i Frinted by Ricnarp CLay anp Sons, LimiTep, at 7 and 8 Bread Street Hill, Queen Victoria street, m the City of London, and published by 
rae MACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 66 Fifth Avenue, New Vork.—Tuurspay, February 21, 1265. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 1322, 2, VOL. st] 


THURSDAY, FEBRUARY 28, 1895. 


[PRICE SIXPENCE. 


Registered as a at the General’ Post Office. 


(All Rights are Reserved. 


“NEWTONIAN” ARC LAMPS FOR LANTERNS 


SELF-FEEDING. 
FOCUS= 
KEEPING. 
Very 
Thoroughly 
efficient. 


Ss, 
. 4 £3 10s. 
j 


~ L 


fl Sides, 


6 Stamps 


MAJOR HOLDEN'S PROVISIONAL PATENT. 
SOLE MAKERS, NEWTON & CO. 
3 FLEET STREET, LONDON. 


BECK’S MICROSCOPES. 


No. 25a.—T. HIS MODEL, with 
I-in.and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


‘£6 10s. 


3-in. and }-in. Object Glasses, 

Two Eyepieces, and packed 

in Polished Mahogany Case, 
_ 5s. 


No. 298.—The addition of Abbe 
Condenser to 258 with Iris 
Diaphragm and Focussing 

and Swinging Adjustments, 

STAND No. 25. £8 bs. 

FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, E.¢, 


| 
| 
| 


| Illustrated Catalogue post free. 


No. 258.—THIS MODEL, with | 


BROWNING’ 
“IRIS” & 


MICROSCOPE 


Is a superior instrument, well 
, adapted for the Student’s use ; 
it is made entirely of Brass, and 
perfectly fitted ; it has a sliding 
body, drawer tube, fine adjust- 


ment, A eyepiece, and § in. 


and } in. objectives. 


£6 2s. 6d. 


PRICE - - 


JOHN BROWNING, 
63 STRAND, 
LONDON, W.C. 


NEGRETTI & ZAMBRA’S THERMOMETERS 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE and upwards, 


Accurate Thermometers for all Purposes. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD 


NEGRETTI & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 
Photographic Studios: Crystal Palace. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


The Right Hon. Lord Rayieicu, F.R.S., Professor of Natural Philo- 
sophy in the Royal Institution, will on Saturday next, March 2, at three 
o'clock, begin a Course of Six Experimental Lectures on ** Waves and Vibra- 
tions.”” 

Subscription to this Course, One Guinea; to all the Courses in the 
Season, Two Guineas. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


SATURDAY atthree o’clock—The Right Hon. Lord Ray- 
LEIGH, M.A.. D.C.L., F_R.S., Professor of Natural Philosophy, 
R..—First of Six = and Vibrations.” 
Course. 

Tuurspay (March 7), at three o’clock—Samvet Rawson GARDINER, 
Esq , M.A., LL D.—First of Three Lectures on ** Three Periods of Seven- 
teenth Century History ’:—(1) The Stuart Monarchy. (2) The Common- 
wealth. (3) she Restoration. Half-a-Guinea the Course 

Subscription to all the Courses in the Season, Two Guineas. 


LONDON GEOLOGICAL FIELD 
CLASS. 


Prof. H. G. SEELEY, F.R.S., will give his Annual Course of Lectures 
ine nnection with this Class, at Wortley Hall, Seven Sisters Road, N. (ad- 
j ising Finsbury Park Railway Station), on the four Thursdays in March, 
commencing at eight o'clock. 

Further particulars can be obtained from the General Secretary. R. 
HERBERT BENTLEY, 31 Adolphus Road, Brownswood Park, N. 


EXAMINATIONS IN TECHNOLOGY. 
CITY AND GUILDS OF LONDON 


Cc ANDIDAT ES in TECHNOLOGY, not being Students of any Regis- 
tered Class, desirous of siiting for the INST iT C rE’S EXAMINATIONS, 


oa apply at once to the Secretary of the nearest Technical or Science 
| 


”F: ailing to arrange with any Local Sec retary, Candidates should apply, 
not later than April 20, tothe Examinations DeparTMEnT of the City and 
Guilds of London Institute, Exhibition K ad, S.W, 


UNIVERSITY OF WALES. 


One Guinea the | 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Ameeba, Vorticella, Paramaciy 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and othe, 
Pond Life. Specimen Cube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM, 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, "Balanus, Gamman, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, tone 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

THE DIRECTOR 

Biological Laboratory, Plymouth, 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Magahs, Rocks, and Stratigraphical Series 
of Fossils Post Free. 


| ROCK SECTIONS for the ae 1s. 6d. each, Post Free 


ALOGUES GRATI 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


| H. BUTLER,M.A. Oxon., Assoc.R.S. Mines 


The University Court will shortly appoint MATRICULATION EX- | 


AMINERS as follows:—Two in English Language and the Hi- story of 
England and Wales. Twoin Latin. Two in Mathematics. One in each 
of the following :—Greek, Welsh, French, German, Dynamics, Chemistry, 
Botany. 

Particulars will be furnished by the Recistrar of the University, c/o 
Messrs. FarrHruty & Owen, 11 Viet toria Street, London, S.W., to whom 
applications must be sent on or before Marc’ 22. 


REQUIRED, a DRAUGHTSMAN, capable 


of Line Drawing, Mezzo Colour Drawing, chiefly of 
H 


Museum Objects, and < will be required to live in 
the country ‘where Board g will be provided. Salary to be 
settled on interview.—Apply at e by lerter to General Pirt-Rivers, 
Rusho nore, Sali sbury, stating qualifications. 


«NATURE.’'—To be Sold, a complete Set, 


so Vols., with Plates; Publishers’ Cases. Any reasonable offer taken. 
—ALIs SON » 32 Bro ke Street, Holl born, E.C 


To LECTURERS and OTHERS. —DIA-. 


GRAMS of all kinds designed to illustrate Lectures, Original Papers 
&c. Estimates given.—** X. 


TO COLLECTORS OF 


STONES, AND OTHERS.—R C. NOCKOLD., 12 Frith Street. 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cur) suitable for Collec- 
tions or Jewels; likewise. a unique Upal Table Top; also, is a large 
uyer of Jewels. C ut and Uncut. | 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 

INSTRUMENTS, 
44 Hatton Garden, London. 

a Catalogues Free. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers. Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to 
Clients’ own desicns. Prices moderate. > 
W. WILSON ‘formerly Foreman at Messrs ELLIOTT Bros.), 

56 Crogsland Road, Chalk Farm, Lcncon, N.W. 


NATURAL ‘HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealerin Rocks, Minerals, Fossils, and other Object 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :- 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 


| with crystallised Albite and Topaz, Mourne Mts. ; Rhyolite with Tridy- 


Y.,” 194 Harefield Road, Brockley. S.E | 


PRECIOUS. 


mite, Tardree; Olivine-Dolerite, Siemish; Felsite and veined Hon- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. rrand2 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA.- 
LAND. Price ros. 6d. 


ror MINERAL COLLECTIONS & SPECIMEN 


JAMES R. GREGORY'S MUSEUM & STORES 


FOR 
WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 
Latest arrivals. —Fine Minerals—Volborthite, Wolkonskoite. 


| Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite 


Campylite, &c., from old Collections, &e., &c. 
Also Rocks and Rock Sections, the finest Stock i in London. 


NEW CATALOGUES AND PRICE LISTS, POST FREE 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDOS. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottes 
Netsukis, China, Laequer,Gongs Shells,and other Curios. 
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To SCIENTISTS and LANTERNISTS, &c- ‘HOLLOW AY’S OINTMENT 
THE ART OF PROJECTION, AND COMPLETE S EN 

MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 

trations, with Priceless wrinkles in ‘all Branches of Optical Projection. CURES 

Never before Published. How to choose, what to avoid, and how to 

use Oil, Microsco ic, and 

anterns, Slide Making and Painting, Enlarging, Register- 

, &c. _ Prof. MALDEN says:—‘‘A thoroughly practical Work, Gout, Rheumatism, Lumbago, Sciatica, 


| should be studied by the experienced operator and amateur alike 


A complete vade mecum of Optical Lantern Manipulations. Price, j j 
bound ' Cloth, 3s. Bad, . Postage, sd. Worth its weight in gold. Cuts, Bruises, Sprains, &e. 
Send for Opi fthe ific Press to Mr. HUGHES, Brewste: 


House. Mortimer North London. 


BREAKFAST—SUPPER. 
Holloway’s Ointment and Pills may be obtained of 


FP PS | Mele Vendors 


GRATEFUL—COMFORTING. BEST DRAPER’S INK (DICHROIC) 


C O C O A BLACK whenthisinkis used writing 


becomes a pleasure, 


INVALUABLE FOR ALL SKIN DISEASES. 


BOILING WATER OR MILK. 
— — INK May be had from all Stationers. 
On the rstof every Month. 
THE JOURNAL OF BOTANY, | KNOWN In Jars, 64., 1s., & 2s, each. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. | San be obtainedin London,through Messrs. Barcray & Sons, Farringdon 


Contents :—Original Articles by leading Botanists.—Extracts, and Sereet; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Notices of Books an id Memoirs. —Articlesin J ournals.— Botanical News.— be had ofall 
Proceedings of Societies. ; ners. 


Pricers.3d. Subscription for One Year, payableinadvance, 12s. BEWLEY & DRAPER (Limited), Dublin. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. ‘ 


“OPTIMUS” MAGIC LANTERNS «ure ro DRAWING ROOM *° LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 


Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
pinion. It is fitted to a telescopic lengthening tube, so gaining increased focal accommodation. ‘The Condenser is composed of two plano-convex lenses 
of 4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


Student’s Lantern | Perforated Russian Mahogany outside | Mahogany Body, 
Superior Japanned | (totake demonstrat- | Russian Iron Body, Iron Body, Brass Body, Two panelled | Brass Stage and 
Metal Bouy, ing tank) with 31ass Sliding Tubes, Sliding Tubes, | Doors, Brass Stages 3 Draw Sliding 
30s. | Brass ar Tubes, 45s. 50s. | and oes Tubes, Tubes, 
S. 105s. 


PERKEN, SON & RAYMENT, “oiivocom'sr | LONDON. “OPTIMUS.” 


ELA RVE AND PEATE. 
TESLA’S APPARATUS, 


For New and Beautiful Experiments with Induction Coil. 


LANTERN STEREOSCOPE, for Stereoscopic Effects on the Screen. 
THE AERIAL-GRAPHOSCOPE (Bruce’s Patent), for Lantern Pictures without a Screen. 


PENDULUM APPARATUS, for Writing Harmonic Curves, &c. 
CHEAP SCHOOL APPARATUS, WIMSHURST MACHINES, &c. 


56 CHARING CROSS ROAD. LONDON, W.C. 
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ANNOUNCEMENT OF AN IMPORTANT NEW SERIES OF VOLUMES. 


THE CENTURY SCIENCE SERIES. 


Edited by Sir HENRY E. ROSCOE, D.C.L., F.R.S., M.P. 
Ready in a few days, Price 3s. 6d. 


JOHN DALTON AND THE RISE OF MODERN CHEMISTRY. By 


Sir HENRY E, ROSCOE, F.R.S. 


To be followed shortly by— 


MAJOR RENNELL, F.R.S. AND THE RISE OF ENGLISH GE0- 


GRAPHY. By CLEMENTS R. MARKHAM, C.B., F.R.S., President of the Royal Geographical 


Society. 


AND OTHER VOLUMES. 
* * A Prospectus of the Series sent Post Free on application. 


CASSELL & COMPANY, Limited, y ay Hill, London ; Paris and Melbourne. 


NATURAL SCIENCE. 


‘*The JANUARY Number begins a new volume brilliantly.”— Yorkshire 
Weekly Post. 
The MARCH Nu nber is now ready, and contains :— 


NOTES AND CUMMENTS.—Arcon—Sir R. Batt AND THE | 


Cause oF AN Ice AG&—ORIGIN OF THE IRIsH FAuNA—IkISH 
Cave oF THE SpIpER —ORIGIN OF Uo- 
AND PHOSPHATES—WHEN Is_A RuBy Nor 
A Rusy’—F.Lora ‘or oF A MisstonarYy— 


cluded. 
H. N. Ripvey, M.A., 
11.—THE DE VE L OPMENT oF SPIDERS’ LUNGS. 
G. Carpenter, B.S 
IlI.—THE ORIGIN OF SPE CIES AMONG FLAT-FISHES. 
J. T. Cunnincuam, M.A, 
IV.—WASPS AND WEATHER. 
O. H Larrer, M.A 
V.—-THE STRUCTURE AND HABITS OF ARCH-EOPTERYX. 
Parts III. and Plate.) 
C. H. Hurst, Ph.D. 
VI. on EELWORM DISEASE OF HOPS. (With Plate and+Text- 
igg.) 
Prof. J. Percivat, M.A. 
Reviews or Geixie’s “Lire oF Ramsay,” ~H. O. Forses’ 
HANDBOOK TO THE PRIMATES,”” MILNES MarsHAL.v’s “ Lec- 
TURES ON THE DarwWINIAN Tueory,’’ Mutr’s “ MounTAINS OF 
CauiFornia,” &c. 
Osiruvary, News, CorRESPONDENCE. 


‘* A very remarkable paper.”—Yorkshire Weekly Post. 
ONE SHILLING NET. In America, Thirty Cents. 
Annual Subscription, 145. (3 dollars 50 cents). Post free. 


“It appears from the letters which are published at the end of each number, 


that Narurat Science is not conducted by a ring, but that every one is | 


permitted to have his fair say, without prejudice to subject or opinior.”— 
Daily Chronicle. 


RAIT, HENDERSON & CO., LTD., 
22 St. Andrew Street, London, E.C. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 
‘‘Instrument Company, Cambridge.’’ 


PHCNIX FIRE OFFICE, 


LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecretTaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


J UST “PUB LISHED. 


With 221 Figures, partly in Colours, a Chromolithographic Plate, and 
7 Photographic Plates, Royal 8vo, 21s. net. 


THE ELEMENTS OF PATHOLOCICAL HISTOLOCY, 


WITH SPECIAL REFERENCE TO PRACTICAL METHODS. 
By Dr. ANTON WEICHSELBAUM, 


| Professor of Pathology in the University of Vienna. Trans- 
Rc. 
I1.—THE MAMMALS OF THE MALAY PENINSULA. (Con- | 


lated by W. R. Dawson, M.D. (Dub.), Demonstrator of 
Pathology in the Royal College of Surgeons, Ireland, late 
Medical Travelling Prizeman of Dublin University, &c. 


Lonpon: LONGMANS, GREEN, & CO. 


Now Ready. Fr ree on Application. 


(No. 251). A Catalogue of Books on 


General Literature, Astronomy, Classics, Economics (in- 
cluding Banking), Electricity and Magnetism, Eton, 
Mathematics, Theology, Recent Purchases, &c. 28 pp. 
containing 602 items. 

Containing a Set of the Encyclopedia Britannica; Quarterly Fournal of 
Microscopical Science; Lord Napier’s Kabdologie, 1617; Large Paper 
Copy of Newton’s Principia, in folio; Cambridge Philosophical Society's 
Transactions; Proceedings of the Royal Society ; ‘Taylor’s Scientific 
Memoirs, comple te; Newtoni Opera, 5 Vols. ; Proceedings of London 
Mathematical Society ; ry ay of the Operations of the Great Trigono- 
metrical Survey of India; &c., &c. 

MACMILLAN & BOWES, Cambridge. 


NEW WORK B y PROF ESSOR N. S. SHALER. 
Now Ready, with Illustrations, Royal Svo, ros. 6d. net. 


SEA AND LAND: Features of Coasts and 
Oceans, with Special Reference to the Life of Man. By N. S$ 
SHALER, Professor of Ge logy in Harvard University 5 Author of 

“ Aspects of the Earth,”’ “* Nature and Man in America,”’ &c. 


London : SMITH, ELDER, & CO., 15 Waterloo Pies, 


ABC FIVE-FIGURE LOGARITHMS 
FOR GENERAL USE: 
By C. J. WOODWARD, B.Sc. 
Containing Mantissz of Numbers to 10,000 Log. Sines, 
Tangents, Cotangents and Cosines to 10” of Arc. 
*€ We know of no tables so convenient for the ordinary every-day calcul 


tions of engineers, surveyors, and practical mathematicians generally."- 


Athenaum. 
E. & F. N. SPON, 135 Strand. 


= Published. 
On PUCKSIA MAC HENRYI: a New 


Fossil from the Cambrian Rocks of Howth. By Prof. SOLLAS, 
D.Sc., LL.D., F.R.5. Proceedings Royal Dub. Socy. Vol. VIII 
(N.S.) Part IV. No. 38. Price 6d. 


WILLIAMS & NORGATE, 
ry HENRIETTA STREET, COVENT GARDEN, LONDON: 
zo SOUTH FREDERICK STREET, EDINBURGH; 
7 BRUAD STREET, OXFOKD. 
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DIARY OF SOCIETIES. 
THURSDAY, Fesruary 28. 

Rovat Society, at 4. o.—{ Meeting Discussion.)}—On Variation in 
Animals and Plants: Prof. Weldon, F 

RovAL INSTITUTION, at 3.—The Relation of Meteorites to Celestial Bodies : 
L. Fletcher, F.R. Ss. 

INSTITUTION OF ELECTRICAL Enaineers, at 8. —On Reversible Regenera- 
tive Armatures, and Short Air Space Dynamos : W. B. Sayers. (Con- 
tinuation of discussion. ) 

Society OF ANTIQUARIES, at 8, 

LonDOoN INSTITUTION, at6.— 
Rev. Dr. Dallinger, F.R.S. 

FRIDAY, Marcu 

Gerotocists’ AssociaTION, at 8.—Meteorites : L. Fletcher, F.R.S. 

PHILOLOGICAL Society, at 8. 

QueketT Microscorica Cuus, at 8. 

SATURDAY, Marcu 2. 

Rovat INSTITUTION, at 3.—Waves and Vibrations: 
F. 


SUNDAY, Marcu 3. 
Sunpay Lecture Society, at 4.—Plants and their Insect Visitors: Dr. 


C. W.. Kimmins. 
MONDAY, Makcu 4. 

Soctety or CHEMICAL INpDusTRY, at 8.—The Durability of Pigments 
derived from Coal Tar Products: A. P. Laurie. —The Hermite System of 
Sewage Purification: Sir Henry Roscoe. F.R.S., and Joseph Lunt. 

Lonpon INSTITUTION, at 5. .—Theory and Practice of Protective Inocula- 
tions: Dr. E. E. Klein, F.R.S. ; 

Vicroria INSTITUTE, at 4.30.—Comte’s Philosophy. 

TUESDAY, Marcu 5. 

Rovat INsTITUTION, at 3.—The Internal Framework of Plants and 
Animals: Prof C. Stewart. 

ZooLoacicat Society, at 8.30.—Preliminary Account of New Species of 
Earthworms belonging to the Hamburg Museum: F. E. Beddard, 
F.R.S.—On a New Hydrachnid found in Cornwall, with a Study of its 
Internal Anatomy: A. D. Michael.—A Synonymic Catalogue of the 
Hesperiide of Africa and the ~ Islands, with Descriptions of some 
apparently New Species: Rev. W. J. Hol land. 

INSTITUTION oF CIVIL ENGINEERS, at 8.—Electric Haulage at Earnock 
Colliery: Robert Robertson.—Water-Power applied by Electricity to 
Gold-Dredging : Robert Hay. 

PATHOLOGICAL SocieTy, at 8.30. 

Rovat Vicrorta HALL (Waterloo Bridge Road), at 8.—Darwin’s Life and 
Work: Prof. Weldon, F.R.S. 

WEDNESDAY, Marcu 6. 

Geotosical Society, at 8.—A New Ossiferous Fissure in Creswell Crags : 
J. D. Duckworth and F. E. Swainson.—Notes on the Chemical Com- 
position of some Oceanic Deposits: Prof. J. B. Harrison and A. J. 
Jukes-Browne. 

ENTOMOLOGICAL SociETy, at 8.—On some New Species of Butterflies from 
Tropical and Extra-Tropical South Africa: Roland Trimen, F.R.S.— 
Notes on Indian Ants: G. A. James Rothney.—Further Notes on the 
Secretion of Potassium Hydroxide by Dicranura vinula (Imago) and 
similar Phenomena in other Lepidoptera: Oswald H. Latter. 

Society or Arts, at 8.—Cider: C. W. Radcliffe Cooke, M.P. 

BriTisH ARCH.ZOLOGICAL ASSOCIATION, at 8. 

THURSDAY, "Marcu 7: 

Rovat Society, at 4.30. 

SoOciETY OF ANTIQUARIES, at 8.30. 

LinNnEAN Society, at 8.—On the Genus Cupressus: Dr. Maxwell T. 
Masters, F.R.S.—On the Insects, Arachnida, and Crustacea collected 
during Mr. ‘T. Bent’s Expedition to Hadramant, Arabia: W. F. Kirby, 
Chas. Gahan, and R. I. Pocock. 

CHEMICAL Sociery, at 8. Dr. Kipping. 

DAY, Marcu 8. 
oa INSTITUTION, at 9. ae Physical Work of Von Helmholtz : Prof. 
W. Riicker, F.R.S 

siemenae Society, at 5. ~_Exhibition, by Mr. Naber, of a Voltameter.— 
(1) The Focal Heliostat ; (2) An Improvement in Siderostats: Dr. G. 
Johnstone Stoney, F,.R.S.—On a New Harmonic Analyser: G. N. Yule. 
—On the Electromagnetic Field: H. N. Allen. 

Rovat AsTRONOMICAL Society, at 8. 

INSTITUTION oF CIVIL ENGINEERS, at 8.—The Coordinate System of 
Surveying as employed in South Africa: A. Struben. 

MALACOLOGICAL SOCIETY, at 8. 

CLINICAL SOCIETY, at 8.30. 

SATURDAY, Marcu 9. 

at 3.—Waves and Vibrations: 


he Beautiful as seen in Minute Nature: 


Lord Rayleigh, 


Lord Rayleigh, 


Rovar Boranic Society, at 3.45 

Essex Fietp Crus (at Stratford), « at 6.30.—Notes on the Remains of 
Pleistocene Mammals found in the Neighbourhood of Chelmsford : E. T. 
Newton, F.R.S.—Note on the Section at Chelmsford in which the Mam- 


- and other Remains were discovered, November 1894: T. V. 
olmes. 


ADAM HILGER, Optician, 
204 STANHOPE ST., LONDON, N.W. 


Astronomical Object-Glasse3 and, Tourmaline3, also White Tour - 
Mountings. malines. 

Solar and Stellar Spsctroscopes | Pritchari’s Wedge Photometer. 
and Spectrom3ters, with Prisms | Pickering’s Polarising Photo- 
or Gratings, moter. 

Micrometers to Msasure Wave- Disc Prisms on the late Father 
Lengths by m2ansofInchSsrews| Secchi’s Plane. 

or Millimetre Pitch, warranted | Direct Vision Spectroscopes. 

rod accuracy. The Kensington Chemical Labora- 
Prismsin FlintGlassinanyknown, tory Spectrsocope 

Density, from 15 to 1:95 Index | Special Spectrometers for the 

for D. | Vision of “ Argon,” &c. 
Prismsin ‘ee | Visible and Invisible Rays by 

Crys means of the ae Eye- 

piece and Photo 

Abney’s Colour and 

Cell Prisms in all Sizes and De- Sector Apparatus, either in 
scriptions, Polarising Prisms and parts or complete. 

ADAM HILGER begs to state that owing to the coxtinuous improve- 
ments he introduces in the construction of his Instru nents, a printed and 
illustrated List of Prices is impossible. Estimates are, however, given when 
required. 


By Special Appointment to the Royal Institution of Great Britain. 
Gold Medal, Highest Award Inventions Exhibition, 1885. 
Telegraphic Address—“ Sruericiry, Lonpon.” 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description, 
Ofthe Highest Quality and Finish, at the most Moderate Prices, 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
MeEpaALt inthe International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT ‘TURNSTILE, HOLBORN, LONDON, 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL EAE- 
TERN, used by late W. LaAntT Carpenter, Esq., Prof. Forses,&c. Minia- 
ture Triple Lantern constructed for B. J. MALpgn, —" great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag - 
aificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRraTTAN Guinness, Madame 
Apg.ina Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 55. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleidoscope. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6¢.; Postage, 3d. List of 
300 Lezture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
fets Free. —W. C. HUGHES, Speciatisrt, Brewster House, 82 Mortimer 
Road, Kingsland. N. 


FOR SALE. BARGAINS. 
MAGNIFICENT BINOCULAR MICROSCOPE, Ross, 


Objectives and Accessories. Cost £150. Price 


MAGNIFICENT BINOCULAR MICROSCOPE, BECK, 


class Objectives and Accessories. Cost £120. Price 


FIRST-CLASS LARGE MONOCULAR MICRO- 


OPE, by Smiru and Beck. Mechanical Stage Onjectives, &c. 


HIGH- CLASS PORTABLE BINOCULAR MICRO- 


SCUPE, by Swirr. Cost £30. Price £16 16s. 
MONOCULAR MICROSCOPE, Siri and Beck, with 


Objectives and Accessories. £11 11s. A Smaller Microscope, with 
Objectives, £2 17s. 6d. All Bargains. Particulars Free. 


Apply to W. C. Hucues, Brewster House, Mortimer Road, Kingsland, N. 


Iceland Spar. 
Fluor Spar, Rock Salt, &c. 


NOTICE.—Advertisements and business letters for. NATURE should be addressed to the Publishers; Editorial 


communications to the Editer. 


CHARGES FOR ADVERTISEMENTS. 


& 
Three Linesin Column .......0 2 6 
Per Line after - 009 
One Eighth Page, or Quester Column 6 
Quarter Page, or Halfa Column . . . 115 0 
Half a Page, oraColumn......3 5 © 


OFFICE: 


Money Orders payable to MACMILLAN & CO. 
29 BEDFORD STREET, STRAND, W.C. 


The telegraphic address of NATURE 7s “ PHUSIS”” LONDON. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


PHYSIOGRAPHY : an Introduction to 


the Study of Nature. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY 
—THE MOVEMENTS OF THE EARTH. By J. 
NORMAN LOCKYER, C.B., F.R.S. Cr. 8vo. Sewed. 
Is. 6a 


BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS IN 


PHYSICAL GEOGRAPHY. Illustrated with Wood- 
cuts and Ten Plates. Feap. 8vo. 45. 6d. 


QUESTIONS ON GEIKIE’S ELE- 
MENTARY PHYSICAL GEOGRAPHY. For the use 
of Schools. Feap. 8vo. 15s. 6a. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pot 8vo. Is. [Science Primers. 


TEXT-BOOK OF GEOLOGY. With 


Illustrations. Third Edition. Revised and Enlarged. 
Med. 8vo. 28s. 


CLASS-BOOK OF GEOLOGY. Illus- 


trated with Woodcuts. Second Edition. Crown 8vo. 
45. 6a. 


GEOLOGY. With Illustrations. Pot 


8vo. Is. [Science Primers. 


Box of Geological Specimens to illustrate Geikie’s | 


Primer of Geology. 10s. 6d. 


OUTLINES OF FIELD GEOLOGY. 


New and Revised Edition. Extra Feap. 8vo. 35. 6d. 


GEOLOGICAL SKETCHES AT 


HOME AND ABROAD. With Illustrations. 8vo. 
10s. 6d. 


THE SCENERY OF SCOTLAND 
VIEWED IN CONNECTION WITH ITS PHYSICAL 
GEOLOGY. With a Geological Map and Illustrations. 
Second Edition. Crown 8vo. 12s. 6d. 


PHYSICS 


TABLES FOR THE DETERMINA- 
TION OF THE ROCK-FORMING MINERALS, 
Compiled by F. LOEWINSON-LESSING, Professor of 
Geology at the University of Dorpat. Translated from 
the Russian by J. W. GREGORY, 5.Sc., F.G.S., of the 
British MuSeum (Natural History), with a chapter on the 
Petrological Microscope by Professor G. A. J. COLE, 
M.R.LA., F.G.S. Super Royal 8vo. 45. 6d. net. 


OF THE EARTH'S 
CRUST. By the Rev. OSMOND FISHER, M.A., 
F.G.S., Rector of Harlton, Hon. Fellow of King’s College, 
London, and late Fellow and Tutor of Jesus College, 
Cambridge. Second Edition, altered and enlarged 
8vo. 12s. 


COAL: Its History and Uses. By 
Professors GREEN, MIALL, THORPE, RUCKER, 
and MARSHALL. Edited by Prof. THORPE. 8vo. 
12s. 67. 


ECONOMIC GEOLOGY OF THE 
UNITED STATES. With Briefer Mention of Foreign 
Mineral Products. By RALPH S. TARR, B.S., F.G.S.A., 
Assistant Professor of Geology at Cornell University 
8vo. 165. net. 


THE GEOLOGY OF NOVA SCOTIA, 
NEW BRUNSWICK, AND PRINCE EDWARD 
ISLAND; or, Acadian Geology. By Sir]. W. DAWSON, 
LL.D., F.R.S., F.G.S., Principal and Vice-Chancellor of 
M‘Gill College and University, Montreal. Fourth Edition, 
with Map, Illustrations, and Two Supplements. Royal 8vo. 


OBSERVATIONS ON THE GEO- 
LOGY AND ZOOLOGY OF ABYSSINIA, made 
during the progress of the British Expedition to that 
country in 1867-1868. By W. T. BLANFORD, F.R.S., 
Deputy Superintendent of the Geological Survey of India ; 
late Geologist to the Abyssinian Expedition. With IIlus- 
trations and Geological Map. 8vo. 21s. 


MICROSCOPICAL PHYSIOGRA- 
PHY OF THE ROCK-MAKING MINERALS. An 
Aid to the Microscopical Study of Rocks. By H. 
ROSENBUSCH. Translated and abridged for use in 
Schools and Colleges by JOSEPH P. IDDINGS. _Illus- 

- trated by 121 Woodcuts and 26 Plates of Photomicrographs. 
8vo. 245. 


ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO. HUNT- 
INGDON WILLIAMS, Ph.D., Assistant Professor in 
the Johns Hopkins University. Crown 8vo. 6s- 


MACMILLAN AND CO., LONDON, 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


SIR ISAAC NEWTON’S PRINCIPIA. | 


Reprinted for Lord KELVIN, P.R.S., and HUGH | 
BLACKBURN, M.A. 4to. 31s. 6d. 


NEWTON’S PRINCIPIA. 
I. If. III. With Notes and Illustrations. Also a Collec- 
tion of Problems principally intended as Examples of 
Newton’s Methods. By PERCIVAL FROST, D.Sc., 
F.R.S., Fellow and Mathematical Lecturer, King’s 
College, Cambridge. 8vo, 12s. 


An ESSAY on the GENESIS, CON- 
TENTS, and HISTORY of NEWTON’S ‘ PRIN- 
CIPIA.” By WALTER W. ROUSE BALL, Fellow and 
Assistant Tutor of Trinity College, Cambridge. Crown 
Svo. 6s, net. 


UTILITY of QUATERNIONS in 


PHYSICS. By ALEXANDER MCcAULAY, M.A., 


Lecturer in Mathematics and Physics in the University of | 


Tasmania. 8vo. 5s. net. 


An ELEMENTARY TREATISE on 
THEORETICAL MECHANICS. By Professor ALEX- 
ANDER ZIWET, Assistant Professor of Mathematics in 
the University of Michigan. PArtT I. KINEMATICS. 
Part II. Introduction to DYNAMICS; STATICS. 
8vo. 8s. 6d. net each part. 


APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 
Professor of Experimental Physics, Cambridge. Crown 
8vo. 75. 6d. 


A TREATISE on the MOTION of 


VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. THOMSON, F.R.S. 8vo. 6s. 


The ELEMENTS of GRAPHIC STA- 
TICS. A Text-book for Students of Engineering. By 
L. M. HOSKINS, Professor of Pure and Applied Mathe- 
matics in the Leland Stanford Junior University, formerly 
Professor of Mechanics in the University of Wisconsin. 
8vo. 10s, net. 


A TREATISE on HYDROSTATICS. 


By ALFRED GEORGE GREENHILL, F.R.S., Pro- | 


fessor of Mathematics in the Artillery College, Woolwich, 
Crown 8vo. 75. 6d. 


A TEXT-BOOK of the PRINCIPLES | 
of PHYSICS. By ALFRED DANIELL, M.A., Lec- | 


turer on Physics in the School of Medicine, Edinburgh. 
Second Edition, Medium 8vo. 21s. 


PHYSICS: Advanced Course. By Geo. 
F. BARKER, Professor of Physics in the University of 
Pennsylvania. With a Magnetic Map of the United States. 
8vo. 


Sections | 


LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., and W. W. HALDANE GEE, Demon: 
monstrator and Assistant Lecturer in Physics, the Owens 
College. Vol. I. General Physical Processes. Crown 
8vo. 6s. Vol. IL. Electricity and Magnetism. Crown 
8vo. 75. 62. 


LECTURES on some RECENT AD- 
VANCES in PHYSICAL SCIENCE. By P. G. TAIT, 
M.A., Sec.R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. Third Edition. Crown 8vo. 9s. 


HEAT. By Prof. P. G. Tarr. Crown 
8vo. 6s. 


The THEORY of HEAT. By Tuomas 
PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 175. net. 


BURNETT LECTURES—OnLIGHT. 


In Three Courses. Delivered at Aberdeen in November 
1883, December 1884, and November 1885. By Sir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellow 
of Pembroke College, and Lucasian Professor of Mathe- 
matics in the University of Cambridge. Second Edition. 
Crown 8vo. 75. 6d. [Mature Series. 


ELECTRIC WAVES. Being Researches 


on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HERTZ, late Professor 
of Physics in the University of Bonn. Authorised transla- 
tion by D. E. Jones, B.Sc. With Preface by Lord 
KELVIN, P.R.S. Illustrated. 8vo. ros. net. 


PAPERS on ELECTROSTATICS and 


MAGNETISM. By Lord KELVIN, P.R.S. Second 
Edition. 8vo. 18s. 


MODERN VIEWS of ELECTRI- 
CITY. By OLIVER J. LODGE, D.Sc, LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6d. [Nature Series. 


The THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM. By ANDREW GRAY, M.A., 
F.R.S.E., Professor of Physics in the University College of 
North Wales. In two Vols. Crown 8vo. Vol. L, 
12s. 6d. ; Vol. II., in 2 parts, 25s. 


/ABSOLUTE MEASUREMENTS in 
ELECTRICITY and MAGNETISM. By Prof. AN- 
DREW GRAY. Second Edition. Feap. 8vo. 55. 6a. 
| 


A TEXT-BOOK on ELECTRO-MAG- 
NETISM and the CONSTRUCTION of DYNAMOS. 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. 8vo. 
gs. net. 


MACMILLAN AND CO., LONDON. 
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Luxembourg, Vatican, Dresden, and other noted Galleries. 


Life Studies, Children, Eastern Types, Animals, Flowers, Fruit, 
Summary of Photographs sent gratis and post free. 


SALKOAT ROAD, BOLINGBROKE GROVE, LONDON, S.W. 


Sole Agents for the Celebrated Series of Lire Srupies for Artists by W. von GLODEN and 


ERDMANN & SCHANZ, Photographic Publishers, 
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WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye. *—WorDSWORTH. 


No. 1323, VOL. §1.] 


THURSDAY, MARCH 7, 1895. 


[PRICE ‘SIXPENCE 


Registered as a Newspaper at the General‘ Post Office.] 


[All Rights are Reserved. 


NEWTON & CO.’S 


“DEMONSTRATORS ” LANTERN, 
The most simple 


FOR OIL OR LIMELIGHT. 
With Prism for Erecting, and 


for Vertical Projection. | single 
Price £9 92. a constructed 

3, F L EE T s T., 
LONDON. NEW CATALOCUE 


of Lanterns, Pro- 
jection Appara- 
tas and Slides 

Post Free, 
6 stamps. | 


NOW READY. EDITION. 


CHEMICAL HANDICRAFT. 


A CLASSIFIED AND DESCRIPTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of 


Class Experiments, for every Process of Chemical Research 


and for Chemical Testing in the Arts. Accompanied by copious | 
| 


Notes, explanatory of the construction and use of the A pparatus. 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 


by 1500 Engravings. Price 3s. Post free. 


This Edition has been entirely rewritten up todate,and zs | 


illustrated by many hundreds of new Engravings specially 
prepared from Photographs of the Apparatus. 


The prices have been thoroughly revised. and the book forms the 
MOST COMPLETE and CHEAPEST CATALOGUE 
of MODERN APPARATUS and REAGENTS extant, 


JOHN J. GRIFFIN & SONS, 
22 GARRICK STREET, LONDON, W.C. 


NALDER 
BROS. & CO. 


(F. H. NALDER, 
Cc. W.S. CRAWLEY, 
A. SOAMES.) 


16 RED LICN ST. 
CLERKENWELL, LONDON. 


MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogues Post Free on 
application, 
Tevernone No. 6770. 


Telegraph Addréss. Secohm, 
London.” 


The outside Window Bracket Thermometer 
. enables the observer to read the Present 
Temperature from inside the House. 


PRICE and upwards. 
Accurate Thermometers for all Purposes. 


ILLUSTRATED PRICE LISTS FREE. TO ALL PARTS OF THE WORLD 


NEGRETTI & ZAMBRA, 
“Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT 


BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 
Photographic Studios: Crystal Palace. 
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UNIVERSITY OF LONDON. 


NOTICE is hereby Given, that on WEDNESDAY, APRIL 24 next, the 
Senate will proceed to elect Examiners in the following Departments for the 
year commencing July 1, 13895 :— 

Examinerships. Salaries. Present Examiners. 
Arts AND SCIENCE. (Zack) 
Arthur Palmer, M.A., LL.D. 
LL.D., M.A 
Two in Greek 1200. Drew Hicks, Esq., M.A. 
Two in the English Lauguage,} {Israel Gollancz, Esq.. M.A 
Literature, and History (Prof. C. H. Herford,M.A., ‘ite. D. 


Two in the French Language Amédée Esclangon, 

Literature... \ Prof. Victor Spiers, M.A., B.-%s-L. 
Two in the German ‘Languag Sol. {Karl Breul, Esq., Ph. & 48 A. 
| oe < 2 = °° \Vacant. 

wo in the Hebrew ext the 

Oid Testament, the Greek Text| 5 Prof. Stanley Leathes,D.D., 


of the New Testament, the 
Evidences of the Christian Re- 


M.A 
sol. Rey C. H. H. Wright, D.D., 
ligion, and Scripture History... M.A. 


Ph.D. 
(Prof. William Knight, LL.D. 
Two in Mental and Moral Science 120/. M.A.. LL.D. 
Prof. H. S. Foxwell, M. 
\J. N. Keynes, Esq., "M. A., Se.D. 
W. Watson, Se. D.. M.A.. 


Twec in Political Economy ... ... 


Two in Mathematics and get 


ra\ Philosophy 


gor H. Poynting, Sc.D.,M.A, 
Twe in Experimental Philosophy Thomsoe, Sc.D.,M.A., 
F. 


Prof. R. Dunstan, M.A.,F.R.S. 
Two in Chemistry ... 2407. : Prof. Herbert McLeod, F-R:S. 
Two in Botany and Prof. J. R. Green, M.A,, Sc.D. 


and Zoolegy awe 


Vacant. 
Two in and "Physical <7, Prof. A. H. Green, M.A., F.R.S 
Geography ... ... 75° (Vacant, 


Laws. 


Two in Jurisprudence, Roman) 
Law, Principles of | tool. 
and International Law w \v acant. 


Two in Equity and Real = afte Oso Esq., M.A., 


Persoral Property... Esq.,LL.D.,M.A. 


Two in Common Law and sol. Esq., M.A., 


and Principles of Evidence ... Sacnan. 


Two in | (Prof. T. F. T t, M.A. 
England .. « we Walker, M.A.,LL.M_ 


iW. Esq.,M.A.,LL.D., 


MEDICINE. 
{John Cavafy, Esq., M.D. 
Two in Medicine ave 2800. Frank Payne, Esq., M.D., 
Two in Surgery 2000, Esq., M.A., M.B. 


| Prof. D. J. M.D., 

Two in Anatomy one 1500. U.M.. F.R 

R.Clement Esq.,M.B.,B.S. 

W. M. D., 

Two in Physiology ... 1204. “William Stirling, M.D., 
D.Sc., C.M. 


Two in Obstetric Medicine ... ro5/. Herman, Esq., M.B. 
Twoin Materia Medica and gg ner jW. Hale White, Esq., M.D. 
maceutical Chemistry... Vacant. 


1A. P. Luff, Esq.. M.D.. B.Sc. 
Twoin Forensic Medicine... Sol. Prof. J. Dixon Mana, M.D. 


edici .,7 /Vacant. 
Two in State Medicine ... ... ... 300. 
Two in Mental Physiology .. 25/ 
Music. 
‘ {C- Hubert Parry, Esq., Mus. Doc., 


\v acant. 
The Examiners above named are re-eligible, and intend to offer them- 
Selves for re-election. 


Candidates must send in their names to the Registrar, with any attesta- 
zion of their qualifications they may think desirable, on or before TUESDAY, 
MARCH 26. (it is particularly desired by the Senate that no personal 
application of any kind be made to its individual Members.) 

By order of the Senate, 
University of London, ARTHUR MILMAN, M.A., 
Burlington Gardens, W., Registrar. 
March 5s, 1895. 
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CIVIL SERVICE COMMISSION, 
FORTHCOMING EXAMINATION, 
ASSISTANT LIBRARIAN and CLERK in the Museum of Practical 
Geology, Jermyn Street (22-35), March at. 
The date specified is the latest at which applications can be received. They 
must be made on forms to be obtained, with particulars, from the SECRETARY, 
Civil Service Commission, London, S.W. 


TECHNOLOGICAL EXAMINATIONS, 1895, 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Application Forms for the Examinations in Technology, to be held on 
April 27, May r, 4, 6, 8, and 9, can be obtained by applying, not later than 
March 25, to the EXAMINATIONS DEPaRTMENT, City and Guilds of London 
Institute, Exhibition Road, 


GUY’ S HOSPITAL. 


PRELIMINARY SCIENTIFIC (M.B. Lond.). 


Classes are held throughout the year. Special Instruction is given for the 
July Examination. 
Fee 16 Guineas. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER 1895 
FIVE OPEN SCHOLARSHIPS, prt: (£150 and £60)in SCIENCE 
and THREE (£100, £50 and £30) in ARTS. 
Particulars and Copies of Examination Papers on application to the Dean, 
Guy's s Hospital. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Paincipatc—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instructor—C. CAPITO, M.1.E.E., M.1.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che. 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 

UNIVERSITY OF WALES. 

The University Court will shortly cgpules MATRICULATION EX- 
AMINERS as follows:—Two in English Language and the History of 
England and Wales. Two in Latin. Two in Mathematics. One in each 
of the following :—Greek, Welsh, French, German, Dynamics, Chemistry, 
Botany. 

Particulars will be furnished by the Recistrar of the University, c/o 
Messrs. FaiTHruty & Owen, 11 Victoria Street, London, S.W., to whom 
applications must be sent on or before March 22. 


ASSISTANT MASTER required on April 


26, in London Public Day School, for Chemistry and Physics. £130- 
150.—SECRETARY, Assistant Masters’ Association, Parmiter’s School, 
Victoria Park, 


SCIENCE MASTER (CHEMISTRY), able 
to help with ordinary School Work, required on April 30. £200.— 
Secrerary, Assistant Masters’ Association, Parmiter’s School, 

Victoria Park, N.E. 


An A.R.C.S. would undertake Visiting En- 


gagements, for Schools or Private Coaching. Good Testimonials. 
Subjects: Ge logy, Physiography, Botany, Zoology, Physiology, and 
Chemistry.—‘‘ KuTHENIUM,” Royal College of Science, London. 


An A.R.C.S., Lond., F.C.S., is open to Visit 


Schools, Institutions, &c.,"as Lecturer in Chemistry or Physics. Mid- 
ee Examination work undertaken.—Address, ‘‘X 21,” Office of 
NAaATvuRE. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R_ C. NOCKOLD, 12 Frith Street. 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (N «tural and Cut) suitable for Collec- 
tions or Jewels; likewise. a unique Upal Table Top; also, is a large 
buyer of Jewels. Curt and Uncut. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. Prices mvderate. 

W. WILSON ‘tormerly Foreman at Messrs ELLIOTT BROS.), 
56 Crogsland Road, Chalk Farm, Lcndon, N. W. 
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KEIGYOSHA NATURAL HISTORY STORE 


SUPPLIES MUSEUMS AND PRIVATE PURCHASERS 
WITH 
ZOOLOGICAL, BOTANICAL, 
PALZONTOLOGICAL, AND MINERALOGICAL 


SPECIMENS, native to Japan and surrounding Seas, on lowest 
possible terms. We employ only scientifically trained Collectors 
under the guidance of Specialists, and especialiy recommend the 
services ot Messrs. M. Kikucui and Y. NAWA on our Staff. 
The former, uniil lately Assistant in the Science College, is 
familiw with the best modern methods of Morphological work ; 
and the latter, a well-known Entom jlogist, is an expert in his 
branch, as his beautiful Exhibits in the late Chicago Fair well 
attest. For application and information, communicate to 

M. KIKUCHI, 

Keigyosha, Urajimbocho, Kanda, 
Tokyo, Japan. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the sets in Stock : 

t. Evolution. _ 8. The Metamorphoses of Insects. 

2. Common Objects of the Sea- 9. The Beginnings of Life (Pro- 
Shore. tozoa, &c.). 

The Contents of the Tow-Net. 

A Dredging Cruise. 10. Elementary Zoology. 

Zoophytes and Jelly-fish. | a1. The Fertilisation of Flowers. 

Star-fish and Sea-urchins. 12. The Mechanism of Plants. 

13. The Scenery of Jersey. 


The Metamorphoses of Crus- 
tacea. 


The number of Slides in each Series can be varied to suit individual 
requirements. 

Price 1/- each, with reduction for a Quantity. 
Slides to Order at same Price as from Stock ; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Full Particulars on 


application. 
JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. The 
correctness of the designations is warranted. On demand trial consignments 
will be sent. 

Attention is drawn to our Manufactories for preparing 


CRYSTAL MODELS, THIN SECTIONS, 
PLASTER CASTS, 


Aaswering to all claims of Science with regard to execution and designation 
My different Catalogues: 
I. Mineralogy. II. Palzontology and General Geology (Illustrated). 
I1I. Gypsum Casts (Illustrated). IV. Rocks, ‘Thin Sections of Rocks, and 
Petrographical Apparatus and Utensils. 


Will be supplied Gratis on Application. 


Dr. F, KRANTZ, 
Rhenish Mineral Office, Bonn on the Rhine. 
ESTABLISHED 1833. 

(Represented by Messrs. HARRINGTON Bros., Cork, Ireland, 
and Oliver’s Yard, 534 City Road, London.) 


For MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY’S MUSEUM & STORES 


FOR 
WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite. 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London, 


NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


Skeletons for Biological Students. Frog, 
48. ; Fowl, 12s. 6¢.; Pigeon, 8s. 6a.; Rabbit, 8s. 6d.; Skull of Dog. 
8s. 6¢.—J. Witton, Healey, Batley. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


Mathematical Instrument M: nufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing. and Surveying Instruments 
of every description. 

Ofthe Highest Quality and Finish, at the most Moderate Prices. 
Lilustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
Mepat inthe International Inventions Exhibition 1885 for Mathematica? 
Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT ‘TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 


TERN, used bylate W. aRPENTER, Esq., Prof. Forses,&c. Minia- 
| ture Triple Lanternconstructed for B. J. MALDEN, sq.: great success. New 
| Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag - 
aificent Results. Docwra Triple, Prize Medal, Highest Award. 4 =~ to 
the Royal Polytechnic Institution, Dr. H. GRATTAN GuINNESS, Madame 
| Apguina Patti, &c. Patent Pamphengos Science Lanterns. The Universa) 
| Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
| £1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
| Grandly Illus- 
| trated Catalogue, over 180 choice Engravings, 6d.; Postage, 3d. List of 
, 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
| lets Free. —W. C. HUGHES, Sreciacist, Brewster House, 82 Mortiner 
| Road - ingsland, N. 
| 


Kaleidoscope. Cheapest Lantern Outfits in the World. 
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204 STANHOPE ST., LONDON, N.W. 


| Astronomical Object-Glasses and, Tourmalines, also White Tour- 
Mountings. | malines. 

Solar and Stellar Spectroscopes | Pritchard's Wedge Photometer. 
and Spectrometers, with Prisms | Pickering’s Polarising Photo- 
or Gratings, meter. 

Micrometers to Measure Wave-/ Disc Prisms on the late Father 
Lengths by meansofInch Screws Secchi’s Plane. 
or Millimetre Pitch, warranted | Direct Vision Spectroscopes. 
to accuracy. The Kensington Chemical Labora- 

Prismsin FlintGlassinany known tory Spectrsocope 
Density, from 15 to 1:96 Index | Special Spectrometers for the 
for D. Vision of “ Argon,” &c. 

Prisms in PerfectCrystallised Rock | Visible and Invisible Rays by 
Crystal means of the Fluorescent Eye- 

Prisms in Iceland Spar. 

Fluor Spar, Rock Salt, &c. 


piece and Photography. 
Abney’s Colour Photometer and 
Cell Prisms in all Sizes and De-| Sector Apparatus, either in 
scriptions, Polarising Prisms and parts or complete. 

ADAM HILGER begs to state that owing to the coatinuous improve- 
ments he introduces in the construction of his Instruments, a printed anc 
illustrated List of Prices is impossible. Estimates are, however, given when 
required. 

By Special Appointment to the Royal Iustitution of Great Britain, 

Gold Medal, Highest Award Inventions Exhibition, 1885. 


Telegraphic Address—“ Srpuericiry, Lonpon.” 


F. H. BUTLER,.a. Oxon., Assoc.R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealerin Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently collected specimens of the followjng and other Irish Rocks 
suitable tor Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawver's GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


| 
ARY, 

i 
r the 

iE, 
AD, 
shop 
|, and 
Che- 
g for 
EX- 
each 
istry, 
r, clo 
vhom 
130° 
hool, 
ble 
hool, 
n- 
nials. 
and 
— 
isit 
Mid- 
US | 
very 
large 

S. 
| 
to 
S.) 


cxliv 


NATURE 


[Marcu 7, 1895 


A DICTIONARY OF APPLIED CHE- 
MISIRY. By Tt. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. 
C.S., Professor of Chemistry in the Normal School of Science and 
Royal Schvol of Mines, South Kensington. Assisted by eminent Con- | 
tributors. (3 Vols. 8vu.) Vols. I. aud II., 42s. each. Vol. II1., 63s. 


WATTS’ DICTIONARY OF CHEMISTY. 
Revised and entirely Re written by H,. FORSI ER MORLEY, M.A., 
D.Sc., fellow of, and lately Asststaat-Professur uf Chemistry in, Uni- 
versity College, Londun; and M. M. PAILISON MUIR, M.A., 
R.5.E., Fellow, and Przlector in Chemistry, of Gonville and Caius 
College, Cambridge. Assisted by tminent Contributors. 4 Vols. 8vo. 
Vols. . and II., 42s. each Vol. III., sos.; Vol. IV.. 635. 


THE PRINCIPLES OF CHEMISCRY. By 


D. MENVELE GFF, Professor of Cnemistry in the University of St- 
Petersburg. lranslated by Kamensky, A.R.S.M., of the 
Imperial Mint, 3t. Petersburg, and edited by A. J. GREENAWay, 
F.1.C., Sub-Editor of the Journal of the Chemical Society. With 97 
Illustrations. 2 Vols. 8vo, 36s. 


EXPERIMENTAL CHEMISTRY FOR 
JUNIU&R STUDENTS: By J. EMERSON REYNOLDS, M.D., 
F.R.5., Professor of Chemistry, University of Dublin; Examiner in 
Cheimstry, University of London. Fcap. 8vo. 

Part I. Introductory. rs. 6d. | Part III. Metalsand Allied Bodies. 3s. 6d. 

‘Part II. Non-Metals. 2s. 6d. | Part lV. Carbon Compounds. 4s. 


OUTLINES OF THEORETICAL CHEMIS- 
TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- 


versity of Liibingen. Translaced by Professors P. PHILLIPS BEDSON, 
D.Sc., and W. CagkLeton WILLIAMS, B.Sc. 8vo, gs. 


LAW AND THEORY IN CHEMISTRY: a 


Comp.uion Book for Students. By D )UGLAS CARNEGIE, some- 
time Scholar and Demonstrator in Chemistry of Gonville and Caius 
College, Ca.nbridge. Crown 8vo, 6s. 


A TEXT-BOOK OF INORGANIC CHEMIS- 


TRY. ByG S. NEWTH, F.LC., F.C.5,, Vemonstratorin the Koyal 
College of science, London ; Assistant Examinerin Chemistry, Science 
and Art Department. With 146 Illustrations. Crown 8vo, 6s. 6d. 

“In many imyortant points this bovk is a departure from all the ele- 
meatary text-books uf ciemistry which have gone before. It is thoroughly 
up to date, and can be most highly recommended as a trustworthy guide to 
students of chemistry.”—Science and Art. 


AGRICULTURAL ANALYSIS. A Manual 
of Quancitative Analysis for Students uf Agriculture. By FRANK T. 
MAN, B.5c.(Lond.), F.1.C., Lecturer on Agricultural Chem- 
istry, Uuiversity Coilege, Nottingham, &c. With 49 Illustrations. 
Crown 8vo, 5s. net. 


TABLES AND DIRECTIONS FOR THE 
QUALITAIIVE CHEMICAL ANALYSIs OF MODERATELY 
COMPLEX MIXTURES OF SALTs. By M. M. PATIISON 
MUIR, M.A, Fellow and Przlector in Chemistry of Gonville and 
Caius College, Cambridge. Crown 8vo, rs. 6d. 


GANOT’s ELEMENTARY TREATISE ON 
PHYSiCs, Experimental and Applied. Translated and Edited from 
Ganot's ** aiéments de Physique,’’ by E. ATKINSON, Ph.D,,F C.S. 
Fourteenth Edition. Revised and Enlarged. With 9 Coloured Plates 
and 1028 Woodcuts. Crown 8vo, rss. 


GANOT’S NATURAL PHILOSOPHY FOR 
GEN«#kAL READERS and YOUNG PERSONS; a Course of | 
Physics divested of Mathematical Formule, expressed in the language 
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JUST PUBLISHED. 370 PAGES. 107 ILLUSTRATIONS. DEMY 8vo. PRICE 15s. 


“ The fates of individuals, as well as nations, their prosperity and their ruin, always depended, and in future 
times will depend, upon their fundamental conceptions of the world, in accordance with which men naturally 
regulate their conduct in life..—Dr. Paut Carus. This is absolutely true, and in order to obtain these 
fundamental conceptions, the initial step is to grasp and solve the great problems this work deals with. 


Is HEAT? 


A PEEP INTO NATURE’S MOST HIDDEN SECRETS. 
By FREDERICK HOVENDEN, F.L.S., F.G.S., F.R.M.S. 


PLAINLY WORDED, WITHOUT TECHNICALITIES, EXACTLY DESCRIBED: 


SOME PRESS REVIEWS, 


(1) CHEMICAL NEWS :—* This isa very remarkable book, and the outcome of a remarkable work. The author is a 
busy man of the busy world, who spends his leisure in the investigation of natural phenomena, not by the more laborious methods 
of what we may call ‘ official science,’ but on an original and independent plan, characterised by a boldness am »unting almost 
to audacity, and quite refreshing as a subject of contemplation and a relief from the uncompromising severity of mathematico- 
physical treatises. We who spend our days in laboratories in the humdrum work of worrying out particular issues and proximate 
truths, can hardly refuse a full measure of admiration of a thinker who quietly brashes aside the monumental structures which we 
owe to the genius and patient elaboration of such philosophers as Joule, Clausius, and Maxwell, and pokes fun at a generation of 
physicists who have been proud to fall into line under their leadership. .. . The first section of the book is a criticism of 
* mathematical and physical concepts.’ The aim of the discussion is to disestablish the mathematician from what we should have 
considered his unquestionable position of leadership in the affairs of science. Mr. Hovenden twits him with the unreality of the 
most ordinary of mathematical operations. ... Section II. is devoted to destructive criticism of the kinetic theory. We 
commend this section, as indeed the preceding, for a collection of well-chosen excerpts from the writings of Clerk 
Maxwell and others who have contrivuted to the elaboration of this remarkable theory. ... The succeeding section 
on ‘Gravitation and Weight’ is similarly devoted to correcting ‘the confu-ions with 
which the specialists have surrounded themselves.’ Clerk Maxwell and Lord 
Rayleigh are especially singled out for treatment «n account of their pronouncement 
that gravitation is not a force. . . . The last sections of the book are the most 
original by far. They contain a careful description of a number of very interesting 
experiments and observations, preceded by a ‘statement of the case’ or, 2 frior?, 
formulation of the authbor’s view of the micro-cosmos, This view is nothing less 
than remarkable. ‘There are very few scientific men whoare prepared with anything 
like a complete credo in regard to the consitution of matter, or the still more 
‘elusive’ quantity known as ‘ether.’ Mr. Hovenden has given us an object- 
lesson of boldness in reducing the results—evidently of years of thought—to a com- 
prehensive statement in twenty-three ‘articles.’ The author’s most important 


molecules—the ultimate forms of matter—are of varisble form and dimensions ; the 
difference in dimensions is due to variations ‘of the quantity of ether held by them 
at a given moment, and is what is called the temperature of the atom or molecule’ ; 
and lastly that both eéher and molecules may be brought to visual demonstration, may 
be seen under. conditions which it has been a main end avour of the author to devise. 
As we said, these ex raordinary views are formula'ed as a ‘statement of the case,” 
preceding the experimental and dem :nstrative section of the book. In these experi- 
met ts the author shows a good deal of ingenuity. Every student accust »med to the 
strictly quantita ive methods of modern science would find him-elf very much puzzled 
by the parad.-xical ob-ervations which Mr. Hovenden.is able tocrea'e and put before 
him in such form as to be unieniable, Hsintuitive scept cism w ould at once suggest 
the question: Can these observations involving not a singh quantita ive measurement constitu'e a destructive criti ism. of a 
science which only began to move with the entra: ce of the quantitative methor, and has progressed fard passu with the reduction 
of the phenomena to mathematical expression? His most natural criticism would be ‘there must be seme:hing wrong some- 
where.’ . . . We commend his work as an extremely interesting study to the meaphytician, and as affording ample entertain- 
ment to phys cis!< not too exclusively dominated by the formal and academical view of their science or sciences.” The views 
expressed in the book do not interfere with the “‘ strictly quantitative methods of modern science”; they only give clear ideas of 
quantitative reactions. i 

(2) Li-TERARY WORLD :—* Mr. H_ venden’s ‘ What is Heat?’ is a very interesting book, though we cannot say that the 
author has proved his thesis.” But then this erttic adds these remarkable words: ‘* His method of making atoms overlap, and 
wrap each other (p. 168), and become concentric, gets rid of. many difficulties which belong to the orthodox view. At least it 
would do so if he could prove that this really is hew atoms act.” But those who closely follow the argument and the telling ex- 
periments, we believe, must come to the conclusion that the water molecule—a compound body—under certain conditions, ts visible ; 
also that tt is a sphere. This goes very far indeed to prove the reality of the reaction. as 

(3) MACHINERY :—‘ Although there may be diflerences of opinion as to whether he has succeeded in his object, there 
cannot be two opinions as to whether he has been successful in producing a book of absorbing interest, This he ha~ undoubtedly 
done, and the volume is further enhanced in value by the several illustrations which are afforded, and which must of necessity 
commend themselves to the thoughtful considera'ion of engineers and generil read rs alike. . . . The plainest possi'-le language 
has been employed, so that the layman may be fully able to grasp the issues. We have been so pleased with Mr. Hovenden’s 
successful effort in this direction, that we trust he will carry out his promise to publish the further volumes he hints at in connection 
with ‘ Life and Electricity.’ ” : : 


W. B. WHITTINGHAM AND CO,, LIMITED, 91, CRACECHURCH STREET, LONDON. 
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conclusions are that ‘the ether’ is an ‘anti-gravitating fluid’; that the atoms and ° 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, Marcu 14. 
Rovat Society, at 4.30.—The Croonian Lecture. Onthe Nature of 
Muscular Contraction: Prof. T. W. Engelmann. 
Society OF ANTIQUARIES, at 8.30. 
MaTwezMATICAL Society, at 8.—The Invariants of the Binary Quantic of 
Unlimited Order: The President.—Certain + Functions: F. H. Jackson. 
{NSTITU TION OF EvLecTRICAL at 8.—The Electrolysis of Gold: 


Keith. 
FRIDAY, Marcu 1s. 
Rovat INSTITUTION, at 9.—The Rarer Metals and their Alloys: Prof. 
Roberts-Austen, C.B., F.R.S. 
EpipeMtoLocicaL Society, at 8.—The Value of Eucalyptus Oil as a Disin- 
fectant in Scarlet Fever: Dr. Joseph Priestley. 
Quexett Microscopic Crue, at 8. 


SATURDAY, Marcu 16. 
ROYAL at 3 —Waves and Vibrations: Lord Rayleigh, 
F.R.S. 


’ SUNDAY, Marcu 17. 


Sunpay Lecture Society, at 4 —Silver from Clay ; the Remarkable 
Story of the Metal Aluminium: W. M. Heller. 


MONDAY, Marcu 18. 
Socisty oF ARTS, at 8.—Commercial Fibres: Dr. D. Morris, C.M.G. 
Victoria INSTITUTE, at 4.30. 
ArFILIATED PHOTOGRAPHIC Societies (Cordwainers’ Hall, E.C.), at 8.— 
The Physics and Chemistry of Development: I’. Bolas. 


TUESDAY, Marcu 10. 

Rovat INSTITUTION, at 3.—Internal Framework of Plants and Animals: 
Prof C. Stewart. 

Society oF ARTS, at 8.—Practical Carpet Designing : Alexander Millar. 

ZOOLOGICAL SOCIETY, at 8.30.—On the Structure and Affinities of some 
New Species of Molluscs from Borneo: Walter E. Collinge and Lieut.- 
Colonel H. H. Godwin-Austen, F.R.S.—Preliminary Account of New 
Species of Earthworms belonging to the Hamburg Museum: F. E, 
Beddard, F.R.S.—A Synonymic Catalogue of the Hesperiid@ of Africa 
and the adjacent Islands, with Descriptions of some apparently New 
Species : ) W. 

Rovat STaTisticat SOCIETY, at 4.45.—Changes in Average Wages in 
the United Kingdom between 1860 and 1891: Arthur L. Bowley. 

INSTITUTION OF Civit ENGINEERS, at 8.—Papers to be further discussed : 
The Kidderpur Docks, Calcutta: William Duff Bruce.—Note on the 
Movement of the Walls of the Kidderpur Docks: James Henry Apjohn.— 
Paper to be fread: Steam-Engine Economy: Condensing Engines: 


Henry Davey. 
WEDNESDAY, Marcu 20. 
Society or Arts, at 8.—The Progress of the Abattoir System in England : 
- Lester. 

RovaL METEOROLOGICAL SOCIETY, at 7.30.—The Motion of Clouds con- 
sidered with reference to their Mode ot Formation: W. N. Shaw, F.R.S. 
Geotocicar. Society, at 8.—The Bajocian of the Mid-Cotteswolds: S. S. 

Buckman. —On Fluvio-glacial and Inter-glacial Deposits in Switzerland: 
Dr. C. S. Du Riche Preller. 
Rovat Microscopicat SociETY, at 8.—Patents connected with the 
Microscope from 1666 to 1800 a.p.: W. H. Brown. : 
EnTomotocicat Society, at 8.—Further Notes on the Secretion of 
Potassium Hydroxide by Dicranura vinula(Imago) and similar Pheno- 
mena in other Lepidoptera: Oswald H. Latter; communicated by 
Frederic Merrifield.— The Results of Experiments made last Season on 
Vanessa C-album and Limenitis sybilla; Frederic Merrifield. —Seasonal 
Dimorphism: Cecil N. Barker ; communicated by G. F. Hampson. 
INVENTORS’ INSTITUTE, at 8. 
British ARCH AOLOGICAL ASSOCIATION, at 8. 


THURSDAY, Marcu 21. 

Rovat Society, at 4.30. 

SOCIETY OF ANTIQUARIES, at 8.30. _ 

LINNEAN Society, at 8.—Observations on the Loranthacez of Ceylon: 
F. W. Keeble. a 

Cuemicat Society, at 8.—Studies in Isomeric Change. Part III. The 
Ethylbenzenesulphonic Acids: Dr. G, T. Moody.—Some Oxypyridine 
Derivatives: Miss Sedgwick and Dr. Collie.—On the Colouring Principle 
of Toddalia Aculeata and Evodia melizfolia: A. G. Perkin and J. J. 


Hummel. 
FRIDAY, Marcu 22. 
Society, at 5. 
Society, at 8.30. 
INSTITUTION oF Civit ENGINEERS, at 8.—Pipe-Siphons under the Ouse, at 
York ; G. B. Williams. 


SATURDAY, Marcu 
aoe INSTITUTION, at 3.—Waves and Vibrations: Lord Rayleigh, 


Rovat Boranic Society, at 3.45. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR'S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 
‘‘Instrument Company, Cambridge.’’ 


SCIENCE PROGRESS 
A MONTHLY REVIEW OF CURRENT 


SCIENTIFIC INVESTIGATION. 
Edited ty J. BRETLAND FARMER, M.A. 
With the Co-operation of an Editorial Committee. 


Contents of MARCH Number. 

ANTITOXIN. By E. Kvern, M D., F.R.S. 

FOREIGN WORK AMONGST THE OLDER ROCKS. By J. E. 
Marr, F.R.S., Fellow of St. John’s College, Cambridge. 

INSULAR FLORAS (Part IV.). By W. BOTTING HEMSLEY, 
F.R.S., Roval Herbarium, Kew. 

PEPTONE. By W. D. Hattisurton, M.D., F.R.S., Professor of 
Physiology in King’s College, London. 

BUDDING IN TUNICATA. By W. Garstanc, M.A., Fellow of 
Lincoln College, Oxford. 

THE RESERVE MATERIAL IN PLANTS. By J. Reywnotps 
Green, M.A.. D.Sc., Professor of Botany to the Pharmaceut‘cal 
Society. 

APPENDICES: 

I. NOTICES OF BOOKS. 
If. CHEMICAL LITERATURE FOR JANUARY, 1895. 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vor I., in Handsome Cloth Boards, over 500 pp. Now Ready, Price 16s. 
London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


Now Ready. 700 pages, Medium 8vo, Cloth, 16s. 


FLAMMARION’S POPULAR ASTRONOMY 


Translated by J. ELLARD GORE, F.R.A.S. 
With 3 Plates and 288 Illustrations. 


‘* Simplicity of arrangement and of statement are part of his charm and of 
his success.” —Scotsman. 

** Pull, lucid, and well up to date.” — Daily Chronicle. 

is a fascinating work.”—Daily News. 

** Asa manual for those who wish to obtain a good general knowledge of 
astronomy, this work will be found unsurpassed.” —Science Gossip. 

‘* Of the translation we can only speak in terms of praise. Not only does 
it well represent the original, but Mr. Gore has added useful notes for the 
purpose of bringing the information upto date, and has also increased the 
number—already very considerable--of the excellent illustrations, so that 
the work is likely to become as popular in England as it has beenin France.” 
—Atheneum. 


Londen: CHATTO & WINDUS, 214 Piccadilly. 


JUST COMPLETED. 


D. G. ELLIOT’S MONOGRAPH OF THE PITTIDA ; 


OR, 


FAMILY OF ANT THRUSHES. 


Second Edition Revised and Enlarged. 


5 Parts, Imperial Folio, Boarcs, 51 CoLourep PLates, Descriptive 
ETTERPRESS, £15 155. 


NEW YORK & LONDON, 1893-95. 


A List of D.G. ELLIOT’S superb Works on Ornithology and 
Mammals may be had on application. 


BERNARD QUARITCH, 15 PiccapILty, LONDON. 


ABC FIVE-FIGURE LOGARITHMS 
FOR GENERAL USE. 
By C. J. WOODWARD, B.Sc. 


Containing Mantissz of Numbers to 10,000 Log. Sines, 
Tangents, Cotangents and Cosines to 10” of Arc. 
**We know of no tables so convenient for the ordinary every-day calcula- 
tions of engineers, surveyors, and practical mathematicians generally.’’— 
Atheneum. 


BLACK 
INK 
KNOWN 


When this Ink is used writing 
becomes a pleasure, 


May-~-be had from all Stationers. 


In Jars, 6d., is., & 2s. each. 


Can be obtainedin London,through Messrs. Barctay & Sons, Farringdon 
Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


5 
| 
| = 
OF | 
Industrial 
a 
biished. = 5 
their 
n Account 
ion. Spe 
ry Aspects 
lates an 
| 
Din 
rintending 
ding Co: 
Assistat 
rous Illus 
HENRI 
on of Civil 
anical Ex: 
and 375 
- __E. & F. N, SPON, 125 Strand. 
EST ODRAPER’S INK (DICHROIC) 
OR AD 
6a 
7 
| 


3 


cliv NA 


TURE 


(Marcu 14, 1895 


MESSRS. MACMIL 


LAN & CO.S BOOKS 


STUDENTS OF CHEMISTRY. 


ESSAYS in HISTORICAL CHE- 
MISTRY. By T. E. THORPE, F.R.S., Professor 
of Chemistry in the Royal College of Science, South 
Kensington, London. Crown 8vo, 8s. 6d. net. 


HISTORY of CHEMISTRY from the 
EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph.D. Translated by GEoRGE 
McGowan, Ph.D. 8vo, 14s. net. 


OUTLINES of GENERAL CHE- 


MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


The RISE and DEVELOPMENT of 
ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S., late Professor of Organic 
Chemistry in the Owens College, Manchester, Victoria 
University. Revised Edition. Edited by ARTHUR 
SMITHELLS, B.Sc. Crown 8vo. §s. net. 


A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 


INORGANIC CHEMISTRY. By the 
same. Crown 8vo, 6s. 6d. 
By the 


ORGANIC CHEMISTRY. 


same. Crown 8vo, 6s. 6d. 


A MANUAL OF MICROCHEMI- 


CAL ANALYSIS. By Prof. H. BEHRENS, With an 
Introductory Chapter by Prof. J. W. Jupp, F.R.S. 6s. 


A TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S._ Vol, The Non-Metallic Ele- 
ments, New Edition. Completely revised by Sir H. E. 
Roscok, assisted by Drs. H. G. COLMAN and A. HARDEN, 
With 374 Illustrations and a Portrait of Dalton engraved 
by C. H. JEENS. 8vo. 2ts. Vol. II. Part I. Metals, 18s, 
Vol. II. Part II. Metals, 18s. Vol. ILI. Organic Che- 
mistry. Parts I., I[., IV., and VI., 21s. each. Parts 
III. and V., 18s. each. 


LESSONS in ELEMENTARY CHE- 


MISTRY, and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S Sixth Edition, thoroughly 
Revised. Feap. 8vo, 45. 6a 


The ELEMENTS of THERMAL 


er et By M. M. PATTISON MUIR, M.A., 
F.R.S.E., assisted by D. M. WILSON, With a Plate. 8vo, 
12s. 6d. 


A TEXT-BOOK of the PHYSIOLOGI- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. Vol. II. The 
Phy-iological Chemistry of Digestion. With two Chromo. 
Charts SPILLON and WILKINSON. 8vo, 
18s. (Vol. I. 8vo, 18s.) 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster’s ‘* Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S., University Lecturer in Physiology 
in the University of Cambridge ; Fellow of Caius College. 
8vo, Cloth, 7s. 6d. 


MACMILLAN AND CO., LONDON. 


“OPTIMUS” improven 


PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS. 


British Journal of 


focus and wide angular 


3k 5x4 
£10 £11 


Photography says :—‘‘ The present model Rayment Camera is 


among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 


aperture are in use, All movements necessary to the modern 


scientific photographer are included in this compact instrument.” 


Including Rayment Camera, Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Siand, Waterproof Case, complete— 


64 x 43 84 x 64 10 x 8 I2 x 10 15 x 12 inches. 
£12 £15 £20 £25 £30 


-PERKEN, SON & RAYMENT, oxrox srecer, LONDON. 


KING, 


No. 502, with 12 in. Plates, £2 15 | No 
503, 15 in. 5 ” 


For Lecture, Experimenta 


ELECTRICAL APPARATUS 


MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


. 504, with 17 in. Plates, £4 10 


505, », 20in. 4, £5 10 


1, and other Purposes. 


Write for Large New Cata/ogue (1st Section, ‘‘ EXPERIMENTAL”’), a 
Sixth Edition, 100 pp , 620 lilustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED 1876. 
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MACMILLAN & CO.”S RECENT BOOKS. 


MEMOIR OF SIR A. C. RAMSAY. By Sir Arcuisatp Gerxiz, F.R.S., 


Director-General of the Geological Survey of Great Britain and Ireland. With Portraits. 8vo. 12s. 6d. net. 
TIMES.—‘‘ The volume is in every sense a valuable contribution to the history of contemporary science, while its intrinsic 
interes! and its skill of presentation will commend it to a wide circle of general readers.” 
NATURE.—“‘ A valuable addition to literature and to science. . . . [he public will read with profit and pleasure the 
biography of such a striking personality by a graceful ani accomplished writer, who knew all about the man and his work.” 
DAILY NEWS.—* The Memorr is worthy both of Ramsay and his biographer.” 
SCOTSMAN.—*“ Sir Archibald Geikie has produced a model biography.” 


LIFE OF ADAM SMITH. By Joun Rag. 8vo. 12s. 6d. net. 


T/MES.—** With singular skill and patience Mr. John Rae fills in the sketch furnished by Dugald Stewart, and renders it 
a finished picture, . . . It is not merely a finished portrai: of Adam Smith, but a vivid picture of the social and intellectual world 
in which he moved. . . . Adam Smith is portrayed by Mr. Rae in a manner at once luminous, judicious, and engaging.” 

DAILY NEWS.—“ All admirers of Adam Smith will feel grateful to Mr. Rae for this worthy record of a great literary 
life, and particularly for his manuscripts of the collection of Hume corresponience preserved in the library of the Royal Society 
of Edinburgh, which has supplied many interesting particulars.” 


ECONOMIC CLASSICS—NEW VOLUMES: 
SELECT CHAPTERS AND PASSAGES FROM THE “WEALTH OF 


NATIONS” OF ADAM SMITH, 1776. Globe 8vo. 35. net. 


THE FIRST SIX CHAPTERS OF THE “PRINCIPLES OF POLITICAL 
ECONOMY AND TAXATION” OF DAVID RICARDO, 1817. Glove 8vo. 3s. net. 
DAILY CHRONICLE.—“‘ Long-needed and excellently arranged. . . . The new series promises a most useful and 
valua! le survey of the historical course of economical thought.” 
GUARDIA N.—* The series as a whole will be of real value to the student.” 
SPEAKER.—“ Admirably edited, and we think they will meet a real and not an imaginary want.” 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF 
AVOGADRO’S RULE AND THERMO-DYNAMICS. By Prof. NERNST. Translated by Prof. CHARLES 
SKEELE PALMER, of the University of Colorado. With Twenty-six Woodcuts and Two Appendices. 8vo. 155. net. 

SPEAKER.—* The book has attracted in all the science schools and laboratories of the Continent much attention, and Dr. 

Nernst, of Gottingen, is already recegnised as one of the most brilliant living exponents of chemistry. . . . Dr. Palmer's 

translation appears to combine in a somewhat uncommon degree fidelity to the original with clear and capable English,” 


AMPHIOXUS AND THE ANCESTRY OF THE VERTEBRATES. By 
ARTHUR WILLEY, B.Sc., Tutor in Biology, Columbia College ; Balfour Student of the University of Cambridge. 
With a Preface by HENRY FAIRFIELD OSBORN. 8vo. 105. 6d. net. 

NATURE,.—* A consecutive history of the more recent obersvations was greatly needed by those whose opportunities 

did not permit them to follow out the matter for themselves, and who will welcome a book written in an extremely lucid style 

by a naturalist who can speak with authority on the subject.” 


SPEAKER.—‘* Mr. Willey’s monograph deals with a problem of special interest in relation to the theory of evolution, and 
is an excellent piece of work.” 


FROM THE GREEKS TO DARWIN. An Outline of the Development of 
the Evolution Idea. By HENRY FAIRFIELD OSBORN, Sc.D., Da Costa Professor of Biology in Columbia College, 
Curator in the American Museum o! Natural History. 8vo. 9s. net. 

NATION (New York, U.S.A.).—‘‘ A valuable contribution. . . . Asa whole the book is admirable. The author has been 
more impartial than any of those who have, in part, anticipated him in the same line of work.” 


CHEMICAL ANALYSIS OF OILS, FATS, AND WAXES, AND OF 
THE COMMERCIAL PkKODUCTS DERIVED THEREFROM. From the German of Prof. Dr. R. BENEDIKT. 
Revised and enlarged by Dr. J. LEWKOWITSCH, F.I.C., F.C.S., Technical Manager at the Whitehall Soap Works, 
Leeds ; Consulting Chemist and Chemical Engineer. 8vo. 21s. net. 


STEAM AND THE MARINE STEAM ENGINE. By Joun Yeo, Fleet 


Engineer, Royal Navy ; Instructor in Steam and Marine Engineering at the Royal Naval College. With Lilustrations. 
Medium 8vo. 7s. 6d. net. 


ENGINEER.—“ It is in a great many ways the best elementary treatise on the marine engine and boiler ever written.” 


A TREATISE ON BESSEL FUNCTIONS AND THEIR APPLICATIONS 


TO PHYSICS. By A. GRAY, M.A., F.R.S.E., and G. B. MATHEWS, M.A., Fellow of St. John’s College, Cam- 
bridge. 8vo. 145. net. 


THE ELEMENTARY PROPERTIES OF THE ELLIPTIC FUNCTIONS. 
With Examples. By ALFRED CARDEW DIXON, M.A., late Fellow of Trinity College, Professor of Mathematics 
at Que-n’s College Galway. Globe 8.0. 55. 
ENGINEER.—“ He has produced a work on this elegant branch of analysis which will tend much to popularise its 
study. . . . Numerous well-chosen examples add greatly to the value of the book.” 


MACMILLAN AND CO., LONDON. 
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CROSSLEVY’S OIL ENGINES. 


PORTABLE OIL ENGINES. 
ECONOMICAL, 
POWERFUL, 
EFFICIENT. 


Suitable for all classes 
ot Agricultural 
Work. 


REFERENCES, dc., ON 


Cost of Working: | LA 
APPLICATION. 


HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTp., OPENSHAW, MANCHESTER. 
ae MICROSCOPIC OBJECTS.—NEW AND INTERESTING. 


‘ s. d. ad. 
Xanthidz in Flint». 4 1 6 Spinal Cord of Cat, from Dorsal, Cervical and Lumbar Regions, 
Precious Opal and Matrix... _ ae od e:6 three sections, mounted separately on one Slide on wow © 8 6 
New Polycistina from Jeremie, Hayti... © 1 © Section of Retina, showing Rods and Cones... 3 0 
Group of ab out 10 different species of Foraminifera, all perfect .. o 1 6 | Set of 18 Slides, illustrating the structure of the Human Eye, in 
Section of Bud of Yucca gloriosa oe — son ove o 2 0 Type Slide of 34 different species of Holothuriz and Synapte, in 
Section through entire eyes and head of Frog, very fine . Case, with list of names 16 © 
Newt, © 2 Type Shde of 12 different species, Spines of Echini, in Case, with 
Type Slide of 100 Diatoms with list of names... m 6 list of names... we 
Transverse Sections of Hair of Peccary, stained,new ... «. © 1 6 | Type Slide of 24 Fggs of Butterflies, &c., with list of names .. © 18 6 


as Any of the above Objects forwarded by return on receipt of remittance for price. CiasstrieD List, representing a Stock of 40,000 First class Objects, 
sent free on application. 
MICROSCOPES AND APPARATUS. 

: Just intropuceo.—~WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCUPE. Has completely rotating stage: the mechanical 
movements of stage are controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 
inches, — normal reading distance. The tripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded 

WATSON & SONS’ TRIPOD EDINBURGH STUDENT’S MICROSCOPE is suitable for investigations with the highest powers. The quality 
and workmanship are the finest possible, and it is unequalled for stability and conven ence of manipulation by any other medium size or Student's 
Instrument. Price from £4 5s. Full [llustrated Catalogue of Microscopes and Bom sent Post free on application to 

IT Le) 


Opticians to H.M. Government, 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 


TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 
BRAND & CO’S 


SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 


CHICKENS, | oF An excellent relish for “fish, flesh; 
SRA STYRTLE Sour & : and fowl.” 


ORTHOPADIC APPLIANCES 
For cases of PARALYSIS and every kind of DEFORMITY. ~— , 


GUMPEL & C0., Orthopedists, 


70 NEWMAN STREET, LONDON, 


i by RicHarp CLay AND Sons, Lim!TEp, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published 
ss osmnaan AND Co., at 29 Bedfford Street, London. W.C., and 66 Fifth Avenue, New York.—Tuurspay, March 14, 1825. 
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prepared from Photographs of the Apparatus. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE.: 
; "* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH, 


No. 1325, VOL. 51.] THURSDAY, MARCH :21, -1895. - [PRICE SIXPENCE 


Registered as a Newspaper at the G Post Office.) [All Rights one Reserved. 
NALDER 
BROS. .&: CO. 


BENHAM’S SPECTRUM TOP. | 


The Copyright of the above having been purchased ‘by |. 
Messrs. PEARS, the well-known Soap Manufacturers, Messrs. 


Newton & Co. can now only supply these Tops in the form | a (F. H. NALDE 
of Lantern Slides; the sole right to make and sell them in | Cc. > S CRAWLEY, 
this form having been specially reserved to them. ) 
Price of Slide in Rotating Frame, 40s. 6d. 16 RED LION ST. 
Glass Disc only, 2s. 6d. CLERKENWELL, LONDON. 
LANTERN SLIDES OF “ FLYING BULLETS.” MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Messrs. NEWTON & Co. having purchased the Sole Copy- 
right of the Photographs of ‘Flying Bullets,”’ taken by Prof. 
C, V. Boys, F.R.S., can now supply Lantern Slides of them. 
Price 2s. 6d. each. 


Set of 12 Slides, with Descriptive Pamphlets, 27s. 6d. _ 


NEWTON & CO. 


Scientific Instrument Makers to the Queen, the Government, 
the Royal Institution, &c. 


3 FLEET STREET, LONDON. 


Catalogues Post Free on 
application. 
No. 6770. 
Telegraph Adévom,, Secohm, 

ion.” 


NOW READY. 3rp EDITION. 
CHEMICAL HANDICRAFT. NEGRETTI & ZAMBRA’S THERMOMETERS 


A CLASSIFIED AND DESCRIPTIVE CATALOGUE OF CHEMICAL | 
APPARATUS AND REAGENTS, suitable for the performance of 
Class Experiments, for every Process of Chemical Research 
and for Chemical Testingin the Arts. Accompanied by copious 
Notes, explanatory of the construction and use of the Apparatus. | 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 


This Edition has been entirely rewritten up todate,and is 
tllustrated by many hundreds of new Engravings specially 


The outside Window Bracket Thermome 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE and upwards, 
Accurate Thermometers for all Purposes. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 
45 Cornhill, and 122 Regent Street, London. 
Photographic Studios : Crystal Palace. 


The prices have been thoroughly revised, and the book forms the 
MOST COMPLETE and CHEAPEST CATALOGUE 
of MODERN APPARATUS and REAGENTS extant. 


22 GARRICK STREET, LONDON, W.c. | 
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PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORATORY FOR THE FERMENTATIONS. 
COPENHAGEN (30 Frydendalsvej). 


Director: ALFRED _JORGENSEN, 
Author of ‘* Micro-Organisms and Fermentation.” 


Courses of[nstruction, for Beginners as well as for Advanced Students, in 
the Physiology and Technology ot Fermentations, with particular regard to 
HANSEN s System for the Analysis and Pure Cultivation of Yeast. 

The Laboratory possesses a numerous collection of Culture-Y east Species, 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction:—Alfred Jorgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 
New Euition, 1893; French Edition (Paris, 1894); Third German Edition 
(Berlin, 1892). 

E. Che. Hansen: ** Untersuchungen aus der Praxis der Garungsindustrie”’ 
(Reitrige zur Lebensgeschichte der Mikroorganismen), published by R. 
Oldenbourg, Munich, 2 vols., 1890-92. in French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen), English Edition, 
London (Spon), 1895. ave 

Further particulars on application to Director. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. : 
Paincipac—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instructor—C. CAPITU, M.1.E.E., M.1.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine lools, Pattern Shop, &c. 

Lhe College provides a [raining for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students tn Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mincraiugy, and Prelaminary Training tor 
Students entering Cooper’s Hilland the Central Institution. 


ROYAL INSIITUTION OF GREAT 
BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


E. B. TYLOR, Esq., D.C.L., LL.D., F.R.S., will on THURSD AY 
next (March 28), at Three o'clock, begin a Course of ['wo Lectures on 
«*‘ ANIMIS5M, as shown 1a the Religions ot the Lower Races.”’ 

Subscription to this Course, Half a Guinea; to all the Courses in the 
Season, I'wo Guineas. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


DEMONSTRATOR OF PHYSICS AND CHEMISTRY. 


The General Committee will shortly proceed to make this Appointment. 

‘The Demonstrator will be required to devute his whole tame .o work in the 
Chemical Depariment, under the direction of the Lecturer on Chemistry. 
His principal Dunes will be to undertake the teaching of Elementary 
Physics and to assist in the teaching of Chemistry. The supend is £100 per 
annum. 

Applications, with testimonials, should be sent to the Medical Secretary, 
St. ‘Thomas's Hospital, S.E., before March 25. 

G. H. MAKINS, Dean. 


TECHNOLOGICAL EXAMINATIONS, 1895. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


Application Forms for the Examinations in Technology, to be held on 
April 27, May 1, 4,6, 8, and 9, can be obtained by applying, not later than 
March 25, to the EXAMINATIONS DEPARTMENT, Cityand Guilds of London 
Institute, Exhibition Koad, S.W. 


SCIENCE MISTRESS.—Several Science 
MIS! ReoSES Wanted for Public High Schools. Good Degrees, or 
Equivalent, and Experience in Teaching. Salary beginning at £100 to 
4120. Non-Kesident.—Miss Louisa BrousH, Central Registry for 
‘Teachers, 25 Craven Street, Charing Cross. 


PUPiL.—A well-known Mechanical Engi- 
neer, Member of the Birmingham City Council, has a Vacancy in his 
Offices. Subjects: High-class Specialities of an Advanced Type. 
Residence with Principal, also, if desired.—Address, No. 100, NATURE. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 


Skeletons for Biological Students. Frog, 
4s.; Fowl, r2s. 6¢.; Pigeon, 8s. 6d.; Rabbit, 8s. 6d.; Skull of Dog 
8s. 6d.—J. Witton, Healey, Batley. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NO“KOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (N tural and Cut) suitable for Collec. 
tions or Jewels; likewise. a unique Opal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, G ters, Cathet ers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos,), 
56 Crogsland Road, Chalk Farm, London, N. W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Laecquer,Gongs Shells,and other Curios. 


LIVING SPECIMENS 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornti, and other 
Pond Life. Specimen (ube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Buguia, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For orices and more detailed lists apply to 
Biological Laboratory, Plymoutk. 


F. H. BUTLER,M.A. Oxon., Assoc. R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealerin Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdalgidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts. ; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Prise ros. 6d. 


For MINERAL COLLECTIONS & SPECIMENS 
JAMES R. GREGORY’S MUSEUM & STORES 


FOR 


WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlock 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London, 
NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 


THE DIRECTOR. 


Catalogues Free. 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON 
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Sale by Auction. 


TUESDAY NEXT. 
A COLLECTION OF URAL HISTORY SPECIMENS. 


MR.J.C. STEVENS will sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
MARCH 26. at } past 12 precisely, British and Fxotic Lepidoptera, 
Butterflies in Papers, Shells, Heads, and Horns of An:mals, Minerals, 
Fossils, Animal and Bird Skins; a gond Collection of Birds’ Eggs, and 
other Natural History Specimens. Cabinets, Curiosities from various 
parts, Books, &c. 

On view the Day prior, 2 till 5s, a Morning of Sale, and Catalogue 


EPPS'S 
COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE). 
Athin beverage of full flavour now with many beneficially taking the 
p laceoitea. Its active principle being a gentle nerve stimulant, supplies 
the reeded energy withcut unduly exciting the system. 
So_p 1n Packets AND Tins By Grocers, LABELLED: 


JAMES EPPS & CO., Ltd., 
Homeopathic Chemists, London. 


HOLLUWAY’S PILLS 
CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly. 
Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. Douctas, 
W. W, Fower, M.A., F F.R.S., E. SAunDERs, 
.L.S., an 
Lorp WatsincuaM, M.A., LL.D., F.R.S. 

This Magazine, eommeaced in 1864, contains standard articles and note 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY: 
Edited by RicHarp Soutn, F.E.S., 
With the Assistance of 


Rosert Apxin, F.E.S. Martin Jacosy, F.E.S. 
T. RK. Bitiurs, F.E.S. J H. Lescn, B.A., F.L.S., F.E.S. 
W. Lucas Distant, F.E.S. &c. Dr. D. SHarp, F.R.S., F.E.S.,&c. 
Epwarp A. Fitcn,F.L.S.,F.E.S. | G. H. F.E.S. 


F. W. Fronawk, F.E.S. W. Warren, M.A., F.E.S. 
Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomolugists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest jertaining to the Entomology of various parts of the world. 
Published on the first of each month. Price 6d. Subscription, 6s. per 
annum post free to any country. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ZOOLOGIST. 
A MONTHLY MAGAZINEOF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., Member ofthe 
British Ornithologists’ Union, cuntains— 

Original Articies by weil-known naturalists in every branch of zoology ; 
habits of anunais; arrival and departure of migravory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish: new o1 
fare marine fish; local aquaria; British reptiles, British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those wno delight in natural history. 
Reportsof the Linnean, Z sol gical, and Entomol gical societies. Reviews 
of aatural ristory books. Occasional translations from foreign zoologica) 
journals of important and interesting articles in various branches of Zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Lrp., Stationers’ Hall Court, E.c, 


— 


SCIENTIFIC 
WORTHIES. 


The following is a list of the Steel Portraits 
t hat have appeared in the above Series: — 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NORDENSKJOLD. 
HERMANN L., F. HELMHOLTZ. 

SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL, 

JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 


N.B.—The Portrait of Sir A. Geikie is 
the First of a New Series. 

Proof impressions of these, printed on India paper, 
may be had from the Publishers, price 5s. each; or the 
Set of 28 Portraits in a Handsome Portfolio for £7 5s,, 
carriage paid. The Portfolio may be had separately, 
price 6s. 


Cheques and Money Orders payable to 
MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD 
STREET, STRAND. 


bs == 4 
cal 
to 
im, 
her 
fish 
N 
ng 
icy- 
eis, 
rus, 
en; y 
es. 
cts 
ryre 
idy- 
orn- 
and 
| 12. 
NA- 
| 
‘§. | 
kite, 


clx NATURE 


| Marcu 21, 1895 


BOOKS FOR SALE, 


ATTI DELLA R. ACCADEMIA DEI LINCEI.— 
First Series, Vols. 8 and 9 [1854-6], 25 Sessione 1-6 [1871-2], 26 Ses- 
sione 2 and 8 [1873]. Second Series, Vols. 1 to 3 parts 1, 5-8 [1873-77]. 
Third Series: Transunti, 8 Vols. [1877- 3) eee Scienze 
Matematische, &c., 19 Vols. and Scienze Morali, Vols. 1-7 and9 
[1877-81]. Fourth Series: Memorie, Scienze a 5 Vols. 
[1884-8]. Rendiconti,7 Vols. [884-91]. Fifth Series, Rendiconti, Vol. 
te 2 In parts as issued. The late Prof. John Couch 

ms’ 

COMPTE: ‘RENDUS. —Vols. 4 to 23, 26 to 33, 42, 43, 
45 to 87, 90, 91. 28 vols. half-calf, 12 in cloth, the rest in ts. (7 

os. wanting, 4 Tables and 2 Titles wanting.) Inall,75 Vols. 1837- 


LAGRANGE, JOS. LOUIS DE.—Cauvres completes. 
14 Vols. 186 £13 10s 
FLAM MSTEED. —Historiae Coelestis libri duo. Folio, calf. 


Very scarce. 1712. 185. 


MACMILLAN & BOWES, CAMBRIDGE. 


Now Ready. 700 pages, Medium 8vo, Cloth, 16s. 


FLAMMARION’S POPULAR ASTRONOMY 


Translated by J. ELLARD GORE, F.R.A.S. 
With 3 Plates and 288 Illustrations. 


‘* Simplicity of arrangement and of statement are part of his charm and of 
his. success.””—Scotsman. 

** Full, lucid, and well up to date.” —Daily Chronicle. 

“Itisa fascinating work.” —Daily News. 

** Asa manual for those who wish to obtain a good general knowledge ot 
astronomy, this work will be found unsurpassed.” —Science Gossip. 

‘Of the translation we can only speak in terms of praise. Not only does 
it well represent the original, but Mr. Gore has added useful notes for the 
purpose of bringing the information upto date, and has also increased the 
number—already very considerable--of the excellent illustrations, so that 
oe: = is likely to become as popularin England as it has beenin France.” 
—Athenaum. 


London: CHATTO & WINDUS, 214 Piccadilly. 


STANLEY 


Mathemztical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing,-and Surveying Instruments 
of every description, 

Ofthe Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
MepaAt inthe International Inventions Exhibition 1885 for Mathematical 

Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :>—-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMBTER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation, 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 
‘‘Instrument Company, Cambridge.’’ 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used bylate W. LanrCarpenter, Esq., Prof. Forses,&c. Minia- 
Triple Lantern constructed for B. J. great success. New 

xyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag - 
Docwra Triple, Prize Medal, Highest Award. to 
the Royal Polytechnic Institution, Dr. H. GraTTan Guinness, Madame 
Apgs.ina Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern  —— Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 -y marvellous value. Science Lecture Sets. Novelties. The Lantern 
Cheapest Lantern Outfits in the World. Grandly Illus. 
trated atalogue, over 180 choice Engravings, 6d.; Postage, 3d. List of 

Lesture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph.- 
ets Fr».—W. C. HUGHES, Speciacist, Brewster House, 82 
Road, ingsland N. 


FOR SALE. BARGAINS. 
MAGNIFICENT BINOCULAR MICROSCOPE, Ross, 


-class Objectives and Accessories. Cost £150. 


MAGNIFICENT BINOCULAR MICROSCOPE, Seer. 


with High-class Objectives and Accessories. Cost £120. 
FIRST-CLASS LARGE MONOCULAR MICRO- 
Smit Mechanical Stage Onjectives, &c 
HIGH-CLAS 8s PORTABLE BINOCULAR MICRO. 


Price £16 16s. 

MONOCULAR MICROSCOPE, Suir and Back, with 
Objectives and Accessories. £11 11s. A Smaller Microscope, with 
Objectives, £2 17s. 6d. All Bargains. Particulars Free. 

Apply to W. C. Huaugs, Brewster House, Mortimer Road, Kingsland, N. 


THE FAUNA OF BRITISH INDIA, including 


Ceylon and Burmah. Published under the authorit of the Secretary 
of State for India in Council. Edited by W. T. BLANFORD. 
Medium 8vo, with numerous Woodcuts. 


MAMMALIA, By W. T. Branrorp, F.R.S. 1 Vol, 


Complete. Price £1. 


FISHES. By F. Day, C.I.E., LL.D. 2 Vols. Price £1 
BIRDS, W. Oares, F.Z.S. Vol. I., Price 
REPTILIA ‘and BATRACHIA. By G. A. BouLENGER. 


1 Vol., Complete. ce £1. 
MOTH HS. ByG.F. PHAMPSON. Vols. I. IL & IIL. Price £1 


oll TAYLOR & FRANCIS, Red hie Gout, Fleet Street. 
Calcutta: THACKER, SPINK, & CO, 
Bombay : THACKER & co. Lrp. 
Berlin: R. FRIEDLANDER & SOHN, Carlstrasse II. 


Crown 8vo, with 40 Woodcuts. Price 3s. 6d. 


A FEW CHAPTERS IN ASTRONOMY. 
By CLAUDIUS KENNEDY, M.A. 


“This gives some ingenious and intelligible explanations of various well- 
known phenomena, which are not treated of fully in the usual text-books.” 
—The Observatory. 

** The idea of this book is a very good one. . . . On the whole this little 
work will be found of great assistance to students of ‘mathematical astronomy, 

we can strongly recommend it to their attention.” —Ph#losophical 
Magazine. 


TAYLOR & FRANCIS, 
Red Lion Court, Fleet Street, London. 


Just Published. With 14 Plates. Crown 8vo, 12s. net. 


CELLULOSE: 
AN OUTLINE OF THE CHEMISTRY 
OF THE STRUCTURAL ELEMENTS OF PLANTS. 
With Reference to their Natural History and Industrial Uses. 


By CROSS and BEVAN 
(C. F. CROSS, E. J. BEVAN, and C. BEADLE). 


London: LONGMANS, GREEN, & CO. 


ABC FIVE-FIGURE LOGARITHMS 


FOR GENERAL USE. 
By C. J. WOODWARD, B.Sc. 
Containing Mantissz of Numbers to 10,000 | Log. Sines, 
Tangents, Cotangents and Cosines to 10 of Arc. 
‘*We know of no tables so ce ient for the acter calcula- 


yr of engineers, surveyors, and practical mathematicians generally.”— 


Athenaeum. 
E. & F. N. SPON, 125 Strand. 


Now Ready. Demy 8vo, Price 10s. 6d. net. 


ANNALS OF BRITISH GEOLOGY, 1893. 


The Set of Three Vols., 1890-1-2, may be had at One Guinea net. 
DULAU & CO., 37 Soho Square, W. $ 
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DIARY OF SOCIETIES. 
LonpDon. 
THURSDAY, Marcu 21. 

Rovat SoctetTy, at 4.30.—The Diselectrification of Air: Lord Kelvin, 
P.R.S., M. McClean, and A. Galt.—On the Conditions affecting Bac- 
terial Life in Thames Water: Dr. E. Frankland, F.R.S.—The Cause of 
Luminosity in the Flames of Hydrocarbon Gases: Prof. E. B. Lewes.— 
A Possible Explanation of the Two-fold Spectra of Oxygen and Nitrogen : 
E. C. C. Baly.—On the Question of Dielectric Hysteresis: A. W. 
Porter and D. K. Morris.—On the Changes in Movement and Sensation 
produced by Hemisection of the Spinal Cord in the Cat: C. D. Marshall. 
—Observations on the Analysis of Voluntary Muscular Movements by 
certain New Instruments: Dr. Jack.—Experiments upon the Influence 
of Sensory Nerves upon Movement and Nutrition of the Limbs: 
Mott and Dr. Sherrington, F.R.S.—On the Development of the Branches 
of the Fifth Cranial Nerve in Man: Dr. A. F. Dixon. 

Society or ANTIQUARIES, at 8.30. 

Linnean Society, at 8.—Observations on the Loranthacez of Ceylon: 
F. W. Keeble. 

Cuemicat Society, at 8.—Studies in Isomeric Change. Part III. The 
Ethylbenzenesulphonic Acids: Dr. G. T. Moody.—Some Oxypyridine 
Derivatives: Miss Sedgwick and Dr. Collie.—On the Colouring Principle 


of Toddalia Aculeata and Evodia melizfolia: A. G. Perkin and J. J. | 


Hummel. 
FRIDAY, Marcu 22. 

Puysicat Society (Royal College of Science, South Kensington), at 5.— 
On the Objective Reality of Combination Tones: Prof. A. W. Riicker, 
F.R.S., and Mr. Edser.—Some Acoustical Experiments: Dr. C. V. 
Burton.—On the Use of an Iodine Voltameter: Mr. Herroun. 

Socigty, at 8.30. 

InstiTUTION oF Civit ENGINEERS, at 8.—Pipe-Siphons under the Ouse, at 
York ; G. B. Williams. 

SATURDAY, Marcu 23. 
Ronee INSTITUTION, at 3.—Waves and Vibrations: Lord Rayleigh, 


Rovat Botanic Society, at 3.45. 
MONDAY, 25. 
Rovat GEOGRAPHICAL SOCIETY, at 8.30.—Chitral, Hunza, and the Hindu 
Kush: Captain F. E. Younghusband. 
Socigty oF Arts, at 8.—Commercial Fibres: Dr. D. Morris, C.M.G. 
InsTITUTE OF ACTUARIES, at 7.—On the Distribution of the Divisible Sur 
plus of a Life Assurance Company, with special reference to the Method 
vy by Dr. Sprague and other Methods derived therefrom : George 
J. Lidstone. 
MeEpicat Socigty, at 8. 
UESDAY, Marcu 26. 
Rovat INstITUTION, at 3.—Internal Framework of Plants and Animals: 
Prof C. Stewart. 
InsTITUTION OF CiviL ENGINEERS, at 8.—Paper to be discussed : Steam- 
Engine Economy: Condensing Engines: Henry Davey. 
Rovat Puorocrapuic Society, at 8.—The Evolution of Photographic 
Objectives. 
Society, at 1.—Lifting Large Trees and 


Rovat MEDICAL AND CHiRURGICAL Society, at 8.30. 
WEDNESDAY, March 27. 


Seuare or ARTS, at 8.—Modern Photogravure Methods: Horace 

ilmer. 

British ASTRONOMICAL ASSOCIATION, at 5. 

CHEMICAL SociEry, at 3.—Anniversary Meeting. 

THURSDAY, Marcu 28. 

Rovat InstiTuTION, at 3.—Animism: Dr. E. B. Tylor, F.R.S. 

Society oF Arts, at 4.30.—Chitral and the States of the Hindu Kush: 
Captain F. E. Younghusband. 

Society oF ANTIQUARIES, at 8.30. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—On the Employment of 
the Electric Light for Railway Purposes: W. E. Langdon. 


OVAL INSTITUTION, at 9.—The Structure of the Sugars and their Arti- 
cial Production: Dr. H. E. Armstrong, F.R.S. 
SATURDAY, Marcu 30. 
Roses at 3.—Waves and Vibrations: Lord Rayleigh, 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS” 
LONDON. 

CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column ...... 
Per Line after 
One Eighth Page, or Quarter Column 
Quarter Page, or Halfa Column. . . 
Halfa Page, ora Column. ..... 


I 
3 
SUBSCRIPTIONS TO ‘‘NATUR 
4 
Half-yearly ° 
To ALL PLACES ABROAD :— 

Money Orders payable to MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series‘ of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the sets in Stock : 

I. Evolution. - 8. The Metamorphoses of Insects. 
2. Common Objects of the Sea- | 9, The Beginnings of Life (Pro- 


ore. 
3- The Contents of the Tow-Net. 
4. A Dredging Cruise. 10. Elementary Zoology. 
5. Zoophytes and Jelly-fish. 11. The Fertilisation of Flowers. 


6. Star-fish and Sea-urchins. 


3. The Metamerpheses of Crus 12. The Mechanism of Plants. 
tacea. 


13. The Scenery of Jersey. 
The number of Slides in each Series can be varied to suit individual 
ulrements. 

Price 1/- each, with reduction for a Quantity. 
Slides to Order at same Price as from Stock ; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed. Ful. Particulars on 


JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free. 
CaTaLocugs GRATIs. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS. D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


improved PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS. 


IMPROVED PATENT. 


4% x 33 
£10 


£11 


British Journal of Photography says:—‘‘ The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use, All movements necessary to the modern 
Phot scientific photographer are included in this compact instrument.” 
fn > if. Including Rayment Camera, Three Double Dark Slides, ‘‘ Optimus” Rapid Rectilinear 
uA Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 

64 x 43 
£12 


PERKEN, SON & RAYMENT, 


84 x 64 10 x 8 
£15 £20 


99 HATTON GARDEN, 
141 OXFORD STREET, 


12 x 10 15 x 12 inches, 


£25 £30 


LONDON. 
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NATURE 


Crown 8vo. 


POPULAR LECTURES and AD- 
DRESSES. 


By Lord KELVIN, P.R.S. In Three Vols. 

Vol. I. THE CONSTITUTION OF MATTER. 
Second Edition. 7s. 6d. 

Vol. II. GEOLOGY AND GENERAL PHYSICS. 


75. 6d. 
Vol. III. PAPERS ON NAVIGATION. 7s. 6d. 


HOW to DRAW aSTRAIGHT LINE: 
a LECTURE on LINKAGES. 
By A. B, KEMPE, F.R.S. Illustrated. 15. 6d. 


On LIGHT. 


The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE 
oF LicHt. II. ON LIGHT As A MEANS OF INVESTIGA- 
TION. III, ON BENEFICIAL EFFECTS OF LIGHT. 
7s. 6d. 


SERIES. 


Crown 8vo. 
CHARLES DARWIN. 


Memorial Notices reprinted from Mature. By THOMAS 
H. HUXLEY, F.R.S.; G. J. ROMANES, F.R,S,; 
Sir ARCHIBALD GEIKIE, F.R.S.; and W. T. DYER, 
F.R.S. 2s. 6d. 


The SCIENTIFIC EVIDENCES of 
ORGANIC EVOLUTION. 
By GEORGE J. ROMANES, F.R.S. 2s. 6d. 


Are the EFFECTS of USE and DIS- 
USE INHERITED? 


An Examination of the View held by Spencer and Darwin. 
By W. PLATT BALL. 33s. 6d. 


EXPERIMENTAL EVOLUTION. 
By H. D. VARIGNY. 55s. 


TIMBER, and some of its DISEASES, 


LIGHT: a SERIES of SIMPLE, 
ENTERTAINING, and USEFUL . 
EXPERIMENTS. 


M. MAYER and C, BARNARD. Illustrated. 
25. | 


POLARISATION of LIGHT. | 


By W. SPOTTISWOODE, F.R.S. Illustrated. 35. 64. 


SOUND: a SERIES of SIMPLE, 
ENTERTAINING, and INEX- 
PENSIVE EXPERIMENTS. 
By A. M. MAYER. 3s. 6d. 


By Prof. H. M. WARD, F.R.S. Illustrated. 6s. 


On the COLOURS of FLOWERS. 


By GRANT ALLEN, Illustrated. 35. 6d. 


_ FLOWERS, FRUITS, and LEAVES. 


By Sir JOHN LUBBOCK, M.P., F.R.S. Illustrated, 
45. 6d. 


| On BRITISH WILD FLOWERS, con- 
sidered in RELATION to _IN- 
SECTS. 


By Sir JOHN LUBBOCK, M.P., F.R.S. Illustrated, 
45. 6d, 


MODERN VIEWS of ELECTRI- | TheORIGIN andMETAMORPHOSES 


CITY. 


By Prof. O. J. LODGE, F.R.S. Illustrated. 6s. 6d, 


A CENTURY of ELECTRICITY. 


By T. C. MENDENHALL, 4s. 6d. 


The CHEMISTRY of the SECOND-. 


ARY BATTERIES of PLANTE | 
and FAURE. 


2s. 6d. 


The CHEMISTRY of PHOTO.. 
GRAPHY. 
By Prof. R. MELDOLA, F.R.S. Illustrated. 6s. 


of INSECTS. 


By Sir JOHN LUBBOCK, M.P., F.R.S. With Illus- 
trations. 35. 6d. 


|The APODIDA. A MORPHOLOGI- 


CAL STUDY. 


By HENRY MEYNERS BERNARD, M.A., Cantab. 
With 71 Illustrations. 7s. 6d. 


RIGHT HAND: LEFT-HAND: 
By J. H. GLADSTONE, F.R.S., and A. TRIBE. | 


EDNESS. 


By Sir D. WILSON, LL.D., F.R.S.E. Illustrated. 
45. 6d. 


SEEING and THINKING. 


| 


By Prof. W. K. CLIFFORD, F.R.S. Diagrams, 35. 64. 


MACMILLAN AND CO., LONDON, 
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MESSRS. MACMILLAN & CO.’'S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


SIR ISAAC NEWTON'S PRINCIPIA. | LESSONS in ELEMENTARY PRAC.- 


Reprinted for Lord K&LVIN, P.R.S., and HUGH 


| 
| 


BLACKBURN, M.A. 3ts. 62 
NEWTON’S PRINCIPIA. Sections 
I. IL. ILI. With Notes and [llustrations. Also a Collec- | 


tion of Problems principally intended as Examples of | 


_LECTURES on some RECENT AD- 


Newton’s Methods. By PERCIVAL FROST, D.Sc., 
F.R.S., Fellow and Mathematical Lecturer, King’s 
College, Cambridge. 8vo, 12s. 


An ESSAY on the GENESIS, CON- 
TENTS, and HISTORY of NEWTON’S “PRIN- 
CIPIA.” By WALTER W. ROUSE BALL, Fellow and 
Assistant Tutor of Trinity College, Cambridge, Crown 
8vo. 6s. net. 


UTILITY of QUATERNIONS in 
PHYSICS. By ALEXANDER MCcAULAY, M.A., 
Lecturer in Mathematics and Physics in the University of 
Tasmania. 8vo. 55. net. 


An ELEMENTARY TREATISE on 
THEORETICALMECHANICS. By Professor ALEX- 
ANDER ZIWETD, Assistant Professor of Mathematics in 
the University of Michigan. Part I. KINEMATICS. 
Part II. Introduction to DYNAMICS; STATICS. 
8vo. 8s. 6d. net each part. 


A TREATISE ON BESSEL FUNC- 
TIONS AND THEIR APPLICATIONS TO PHY- 
SICS. By A. GRAY, M.A., F.R.S.E., and G. B. 
MATHEWS, M.A, Fellow of St. John’s College, 
Cambridge. 8vo. 145. net. 


APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 
Professor of Experimental Physics, Cambridge. Crown 
8vo. 75. 6d. 


| 


| 


A TREATISE on the MOTION of 


VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. THOMSON, F.R.S. 8vo. 6s. 


The ELEMENTS of GRAPHIC STA- 
TICS. A Text-book for Students of Engineering. By 
L. M. HOSKINS, Professor of Pure and Applied Mathe- 
matics in the Leland Stanford Junior University, formerly 


Professor of Mechanics in the University of Wisconsin. 
8vo. 10s. net. 


A TREATISE on HYDROSTATICS. 
By ALFRED GEORGE GREENHILL, F.R.S., Pro- 


fessor of Mathematics in the Arullery College, Woolwich. 
Crown 8vo. 75. 6d. 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A, Lec- 
turer on Physics in the School of Medicine, Edinburgh. 
Second Edition, Medium 8vo. 21s. 


PHYSICS: Advanced Course. By Geo. 


F. BARKER, Professor of Physics in the University of 


Pennsyivania, With a Magnetic Map of the United States. 
8vo. 215, 


TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., and W. W. HALDANE GEE, Demon. 
monstrator and Assistant Lecturer in Physics, the Owens 


College. Vol. I. General Physical Processes. Crown 
8vo. 6s. Vol. IL. Electricity and Magnetism. Crown 
8vo. 7s. 62. 


VANCES in PHYSICAL SCIENCE. By P. G. TAIT, 
M.A., Sec.R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. Third Edition. Crown 8vo. 9s. 


HEAT. By Prof. P. G. Tarr. 
8vo. 6s. 


The THEORY of HEAT. By Tuomas 
PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 17s. net. 


BURNETT LECTURES—OnLIGHT. 


In Three Courses. Delivered at Aberdeen in November 
1883, December 1884, and November 1885. By Sir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellow 
of Pembroke College, and Lucasian Professor of Mathe- 
matics in the University of Cambridge. Second Edition. 
Crown 8vo. 75. 6d. [Nature Series. 


ELECTRIC WAVES. Being Researches 
on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HERTZ, late Professor 
of Physics in the University of Bonn. Authorised transla- 
tion by D. E. Jones, B.Sc. With Preface by Lord 
KELVIN, P.R.S. Illustrated. 8vo. tos. net. 


PAPERS on ELECTROSTATICS and 


MAGNETISM. By Lord KELVIN, P.R.S. Second 
Edition, 8vo. 18s. 


MODERN VIEWS of ELECTRI- 
CITY. By OLIVER J. LODGE, D.Sc, LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6d. [Nature Series. 


The THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM. By ANDREW GRAY, M.A., 
F.R.S.E., Professor of Physics in the University College of 
North Wales. In two Vols. Crown 8vo. Vol. L, 
12s. 6d. ; Vol. II., in 2 parts, 255. 


ABSOLUTE MEASUREMENTS in 


ELECTRICITY and MAGNETISM. By Prof. AN- 
DREW GRAY. Second Edition. Feap. 8vo. 55. 6d. 


A TEXT-BOOK on ELECTRO-MAG- 
NETISM and the CONSTRUCTION of DYNAMOS., 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. 8vo. 
Qs. net. 


Crown 


MACMILLAN AND CO., LONDON. 
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J. & A. CHURCHILL, PUBLISHERS. | 


Seventh Edition, in which the first Seven Chapters have been entirely Rewritten, and the Text throughout R 
Enlarged, and Revised, with 1000 Illustrations, 1100 pages, 8vo, Cloth, 26s. ; Half-calf, 305, ee 


CARPENTER ON THE MICROSCOPE AND ITS REVELATIONS. 


Edited by the Rev. W. H. DALLINGER, LL:D., F:R.S. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE, 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., with the co-operation of ADAM . 
W. F. R. WELDON, F.R.S. 


Contents of No. 147 (March), with Eleven Plates, Price 10s. :— 


On the Variation of the Tentaculocysts of Aurelia aurita. By | Observations on Various S B c 

EDWARD T, BROWNE, B.A., University College, London. | M.B,Lond. 
On the Structure of Vermiculus pilosus. By E. S. Goop- ‘ 

RICH, F.L.S., Assistant to the Linacre Professor, Oxford. A a Ww. o Genera and Species of the Branchiostomide. 
On the Mouth-parts of the Cypris-stage of Balanus. By THEO. 77 

T. Groom, F.Z.S., late Scholar of St. John’s College, 


Sedgwick’s Theory of the Embryonic Phase of Ontogeny as an 


Cambridge, Aid to Phylogenetic Theory. By E. W. Ma 
A Study of Coccidia met with in Mice. Bye J. JACKSON | Fellow of St. John’s Gallen, Cambridge ‘ie 
CLARKE, M.B.Lond. in Animal Morphology to the University of Cambridge, 


AN INTRODUCTION TO PHYSICAL MEASURE- 


A SYSTEM OF CHEMI 
MENTS. WITH APPENDICES ON ABSOLUTE 


WILLIAM Ramsay, Ph.D., F.R.S., Professor of Chemistry 


ELECTRICAL MEASUREMENT, &c. By Dr. F. in University College, Lond i i 
KOHLRAUSCH, Professor-in-Ordinary at the University of 155. 
Strasburg. Translated from the Seventh German Edition BY THE SAME AUTHOR. 


by THomMas HuTCHINSON WALLER, B.A., B.Sc., and 

Henry RICHARDSON Proctor, F.I.C., F.C S. Third ELEMENTARY SYSTEMATIC CHEMISTRY, for 
English Edition, with 91 Engravings, 8vo, 12s. 60. the Use of Schools and Colleges. With Engravings, 

WAGNER'S MANUAL OF CHEMICAL TECH- 360 pp., small Crown 8vo, 4s. 6d. ; or interleaved, 55. 64 
NOLOGY. Translated and. Edited. by Wiutiam ELEMENTARY QUALITATIVE ANALYSIS. By 


Crookes, F.R.S., Past Pres. C.S., Pres. Inst. E.E. FRANK CLoweEs, D.Sc. Lond., and J. BERNARD COLEMAN. 

From the Thirteenth Enlarged German Edition as With 40 Engravings. Post 8vo, 2s. 6d. 

modelled by DR. FERDINAND FISCHER. Second Englis ’ 

Edition, with 596 Illustrations, Royal 8vo, 32s. gta TEACHIN @ 
A MANUAL OF DENTAL ANATOMY, HUMAN CHEMISTRY. Edited by A. G. BLoxam, Head of the 

and COMPARATIVE. By CHartes’S. Tomes, M.A., Chemistry Department, The Goldsmiths’ Institute, London. 


F.R.S. Fourth Edition, much enlarged, with 235 Illus- Sixth Editi Revi : 
trations. Crown 8vo, 125, 6d.. Woodcuts, 6s. 6d. 
CHAVASSE’S ADVICE TO A MOTHER ON THE vVAaLENTIN’S QUALITATIVE CHEMICAL ANA 
MANAGEMENT OF HER CHILDREN, and on the LYSIS. Edited by Dr. W. R. HopcKinso F.RSE 
Treatment on the moment of their more pressing Illnesses | Eighth Edition Hiesleed and Set d os "6 (The 
and Accidents. Fourteenth Edition (210th thousand), Tables separately 2s. 6d.) —— So 

2s. 6d. 
A SHORT DICTIONARY OF MEDICAL TERMS. 


CHAVASSE’S ADVICE TO A WIFE ON THE 4 SHOR 
MANAGEMENT OF HER OWN HEALTH, and | phan 
| THE ELEMENTS OF HEALTH; an Introductin 


the Treatment of some of the Complaints incidental to 


Pregnancy, Labour, and Suckling ; with an Introductory to the Study of Hygiene. By Louis C. Parxgs, M.D, 
Chapter especially addressed to a young wife. Thirteenth D.P.H., Medical Officer of Health for Chelsea. With 
edition (260th thousand), 2s. 6” Illustrations. Post 8vo, 3s. 6d. [Zn April. 


Seventh Edition, Re’***d and greatly Enlarged, Two Vols., Royal 8vo, with 371 Illustrations, 1800 Pages, 42s. 


Cooley’s Cyclopedia of Practical Receipts 


And Collateral Information in the Arts, Manufactures, Professions, and Trades, including Medicine, Pharmag, 
Hygiene, and Domestic Economy ; 
Designed as a Comprehensive Supplement to the Pharmacopewia, and General Book of Reference for the 
Manufacturer, Tradesman, Amateur, and Heads of Families. 
Edited by W. NORTH, M.A.Camb., F.C.S., assisted by Mr. CHAS. WHITEHEAD, F.Z.S., Mr. A. W. GERRARI, 


Pharmacist to University College Hospital, Dr. G. MCGOWAN, Messrs. W. K. TOMPKINS, B.Sc., E. P. PERMAN, B.Sc, 
Cc. F. BAKER, B.Sc., of University College, Mr. J. T. NORMAN, and other Scientific Contributors, 


LONDON: J. & A, CHURCHILL, 11 NEW BURLINGTON STREET. 


Printed by RicHarp CLAy AND Sons, LiMiTED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published 
MACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 66 Fifth Avenue, New York.—Tuurspay, March 21, 1895- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH,. 
RKE, 
- No. 1326, VOL. 51.] THURSDAY, MARCH 28, 1895. [PRICE SIXPENCE 
Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 
AS an — 
3A, 
= NEWTON'S ELECTRIC LANTERNS. | B RO W NING’S 
e. The ELECTRIC SCIENCE LANTERNS xow in use at 
The Royal Society. University College, London. **“TRIS” 
The Royal Institution of Great 
Britain. e Govt. Electrical Engineering 
By The eel Dublin Society. College, Chatham. M I C R 0 Ss C 0 P E 
The University of Oxfor { cience, Toronto. 
8v0, The University of Cambridge. | The Royal College of Science, Is a superior instrument, well 
The University of Dublin. South Kensington. adapted for the Student’s use ; 
The University of Glasgow. , The Durham College of Science. ie 2 ° 
The University of Ghent. Santa Clara College, Cal. it is made entirely of Brass, and 
a for The University of California. The Goldsmith’s Co.'s Institute. me lidi 
vings, The of Wisconsin. perfectly fitted ; it has a sliding 
McGill University. “he New Schools of Science an ee 
55. 6d. St. Louis University. Art, Maidstone, body, drawer tube, fine adjust 
2&B Leland Stanford Jr. University. &c., &e. ment, A eyepiece, and 3 in 
» DY Have been recently made for them by and } in. objectives 
EMAK. NEWTON & CO. 
Manufacturing Opticians to the Queen and the Government, | Price - - £6 2s. 6d. 
. OF, 3 FLEET STREET, LONDON. 
ICAL Illustrated Catalogue Projection Apparatus,anad | [jlustrated Catalogue post free. 
of the | 3 gu p 
ondon. NEWTON’S PATENT ‘TRIPLE. ‘ROTATING ELECTRIC 
‘ith 80 LANTERN. 


The Author of “ Optical Projection” says of this Lantern:—‘‘The most 
complete, convenient, and pow erful instrument for scientific demonstration 
with which I am acquainted.” 

The author of ** The Book of the Lantern’ 


says:— 
and perfect projection apparatus ever devised.’ 


—‘*The most complete 


JOHN BROWNING, 
63 STRAND, 
LONDON, W.C. 


No Scientific Man 
should 
be without a 


Full particulars 
free 
on application. 


NEGRETTI & ZAMBRA’S THERMOMETERS 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE and upwards, 


= 


fe 


Accurate Thermometers for al! Purposes. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETTI & ZAMBRA, 
Scientific Instrument Makers to Her Majesty the 
Queen and British and Foreign Governments, 
38 HOLBORN VIADUCT. 


BRANCHES— 


45 Cornhill, and 122 Regent Street, London. 
Photographic Studios: Crystal Palace. 


| 
ANA. | 
R.S.E. 
(The - d 
| 
@ 
w \ ” 
. 7 ~ 
% + 7 

RARD, | 
I, B.Sc, | 

Ltd, 68 Cornhill, London, 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on WEDNESDAY, MAY t. 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 

A Scholarship of £50, open to University Students, and other Prizes and 
Scholarships of the value of £500, are offered for annual competition, All 
Appointments are open to Students without extra charge. 

Special Classes for the Examinations of the University of London, are 
held through nut the year. 

Tutorial Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. 

A Register of approved lodgings, and of private families receiving 
Boarders, is kept in the Secretary’s Office. 

Excellent Day Ciub accommodation is provided in the School Building. 

Prospectuses and all particulars may be obtained from the 


Secretary, Mr. G. RENDLE. 
G. H. MAKINS, Dean. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences on MAY 1, and Students then 
entering are eligible for the Open Scholarships offered for Competition on 
September 24 and the two following days. 

The 1 Hospiral contains 695 Beds, of which 500 are in constant occupation. 
The House Physiciancies, House Surgeoncies, Dresserships, and all other 
Appointments are given according to the merits of the Candidates, and with- 
out extra payment. 

Scholarships and Prizes amountin in the aggregate to £550, are open for 
competition toall Students, Special Classes are held for the Examinations 
of the University of London. 

Five Entrance Scholarships.—Three Open Scholarships in Classics, Mathe- 
matics and Modern Languages; one of the value of £100, open to Candi- 
dates under twenty years«f age; and two others of the value of £50 and 
£30 respectively, open to Candidates under twenty-five years of age. Two 
Open Scholarships in Chemistry, Physics, and Biology ; one of the value of 
4:50, and another of £60, open to Candidates under twenty-five years of 
age. 

For prospectus and further information apply to the Dean, Dr. L. E. 
Suaw, Guy’s Hospital, London, 


LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION COMMENCES on MAY t. 

Students entering then are eligible to compete for the Entrance Scholar- 
ships in September and October. Twenty-Six Scholarships and Prizes are 
offered annually. 

Special arrangements are made to meet the requirements of Students 
entering in the Summer Session. 

A reduction of 15 Guineas is ‘allowed to the sons of members of the pro- 


fession. 


For prospectus and full particulars apply to 
MUNRO SCOTT, Warden. 
End. F. 


“UNIVE: RSITY COLLEGE, LON DON. 
FACULTY OF MEDICINE. 
The SUMMER SESSION begins on MAY 1. The work is arranged so 
that a Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 


Vv. & H. HORSLEY, M.B., B.S., ae Dean of the Faculty. 
M. HORSBURGH, M.A. Secretary 


EDINBURGH SUMMER MEETING. 
NINTH SESSION. 
AUGUST 5-31. 

{ Prof. GEDDES. Mr. WILLIAM 
SHARP, M. DEMOLINS, Dr. 
WENLEY, &c. 

M. DESTARDINS, Drs. IRVINE 

‘Civics AND HYGIENE . and STEPHENS, &c. 

History, area AND Messrs. BRANFORD, CAPPER, 

LANGUAGE KLEIN, &c. 

PsyCHOLoGy, AND GEOLOGY, SLoyp, &c. 

. gets from SecrETARY, Summer Meeting, University Hall, Edin- 

urgh. 


VICTORIA COLLEGE, STELLEN- 


BOSCH, CAPE COLONY. 
PROFESSORSHIP OF MATHEMATICS. 


The College Council invites applications for the Chair of Mathematics, 
which becomes vacant in July. Applicants must be Graduates of some re- 
cognised University, and must have had success in teaching. 

The Salary is £400 per annum, rising ultimately to £500. An allowance 
will be made for passage-money. 

Applications must be sent, on or before April 15, to Prof. Curystat, 
University of Ediu burgh, who will furnish further information. The applica- 
tions must be accompanied by testimonials, and by certificates as to health 


and character. 
1. H. NEETHLING, V.D.M., Hon. Sec., 
Victoria College Council. 


Soctat SciENCE AND PHILOSOPHY 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec. 
tions or Jewels; likewise. a unique Opal Table Top; also, is a large 
buyer of Jewels. Cut and Uncut. 


MANUuFAcTuRER OF 


— ) ELECTRICAL & PHYSICAL 
WW \/ 44 Hatton Garden, London, 


Catalogues Free. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, G s, Optical 
Benches, &c., &c. Instruments for special to 
Clients’ own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Farm, Lendon, N.W. 


STANLEY 


Mathematical Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description, 

Ofthe Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of beg for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
Mepat inthe International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


FOR SALE. BARGAINS. | 
MAGNIFICENT BINOCULAR MICROSCOPE, Ross, 


with —_ -class Objectives and Accessories. Cost £150. 


£68 
MAGNIFICENT BINOCULAR MICROSCOPE, Back, 


with High-class Objectives and Accessories. Cost £120. 


FIRST-CLASS LARGE MONOCULAR ,MICRO- 
FCK. echanical Stage Objectives. &c 
HIGH. PORTABLE, BINOCU MICRO- 
MONOCULAR MICROSCOPE, Suit and Beck, with 
Objectives and Accessories. £11 11s. A Smaller Microscope, wi! 
Objectives, £2 17s. 6d. All Bargains. Particulars Free. 
Apply to W. C. Hucugs, Brewster House. Mortimer Road, Kingsland, N 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PA’ TENT COMBINATION OPTICAL LAN- 
TERN, used bylate W. LAnT Esq Forses, &c. Minia- 
ture Triple Lantern constructed for B. J. MAtpen, E great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
alficent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H H. Gratran Guinness, Madame 
Ape.ina Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
&1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 

leidoscope. Cheapest Lantern Outfits in the World. Grandly IIlus- 
trated atalogue, over 180 choice Engravings, 6d.; Postage, 3d. List of 

Le-ture Sets, Science Subjects, Views, &c., 6d. ; , 22. Pamph- 
ets Fr--.—W. C. HUGHES, Spsciacist, Brewster House, 82 Mortimer 
Road. “ingsland N. 


LIVING. SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and ot 
Pond Life. Specimen ube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH, 


The following animais can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyilia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana : Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; Lepas, G us, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten ; 
Buguia, Crisia. Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salps 
(preserved), Scyllium, Raia, &e., &e 

For orices and more detailed lists apply to 

Biological Laboretory, Plymouth. 


THE DIRECTOR. 


tior 


| 
4 
j ‘ At 
F 
RO 
| T 
F. 
; De 
R 
suit: 
Intri 
Bil 
mite 
blen 
Cus! 
N 
Pric 
Lal 
| For 
d 
W: 
La 
on 
| Al 
| 
| 88 
= 9 | A 
Nets: 


Marcu 28, 1895] 


NATURE 


ABC FIVE-FIGURE LOGARITHMS 


FOR GENERAL USE. 
|By C. J. WOODWARD, B.Sc. 


Containing Mantissz of Numbers to 10,000 Log. Sines, 
Tangents, Cotangents and Cosines to 10” of Arc. 


‘We know of no tables so convenient for the ordinary every-day calcula- 
tions of engineers, surveyors, and practical mathematicians generally.”’— 


& F. N. SPON, 125 Strand. 


COLLECTIONS OF MINERALS,. 


ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 


60 Specimens, 10s. 6d.; 100 do., 21s8.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 


ROCK SECTIONS for the eo from 15. 6d.each, Post Free. 
LOGUES 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BU TLER,™. A. Oxon., Assoc. R.S.Mines. 


ATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealerin Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 
R tly of the following and other Irish Rocks 


suitable for ech ‘and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; ; Granophyre 
with crystallised Albite and [opaz, Mourne Mts. ; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish ; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in st 

Now Ready, THE GLACIALISTS’ MAGAZINE, ‘Nos. x1 and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


For MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY'S MUSEUM & STORES 


WELLAUTHENTICATED SPECIMENS. 


The Cheapest, Best, and Largest Stock in London. 

t arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite. 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London. 


NEW CATALOGUES AND PRICE LISTS, POST FRER. 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 
88 CHARLOTTE ST, FITZROY SQUARE, LONDON, 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


189 ST. GEORGE STREET EAST. 


a of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs Shells, and other Curios. . 


BREAKFAST—SUPPER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


elxvi J 
NATURAL SCIENCE. 
Weekes Sauter beak begins a new brilliantly."— Yorkshire 


The APRIL Number is now ready, and contains :— 


NOTES AND C:)MMENTS.—Discussions at THE RoyvaL 
OF BiIRDS—ANIMALS IN 
Sreritisep Aik—ArTiFicial. PropucTion oF VAktieriés oF 
Bac: ERIA -GEOGRAPHICAL DISTRIBUTION AND TEMP#RATURE— 
Mr. Scott AFRICAN Inp1an Liver- 
WORTS AND AFRICAN PLANTS, 

I.—THE ORIGIN OF SPECIES SONG FLAT-FISHES. 
) 
CunnivGHaM, M.A. 


Z E. . F R.S., Sec.G.S. 
Ill.—TH STRUCTURE “AND HABITS OF ARCHAOPTERYX. 
(Concluded.) 
C. H. Hurst, Ph.D 
IV.—THE TEET ‘OF THE (Illustrated.) 
W. G. Ripewoop, B. 
V.—A PASSAGE-AT-ARMS OVER AMPHIPODA. 
ev. T. R. R. Sreseinc, M. F.LS. 

Reviews oF Norpau's ** DEGENERATION.” Waiss’s TRANSLATION 
oF Soraver’s PuysioLoGy oF PLants.” Newton's “ Dic- 
TIONARY OF Birps,” FrepERICK GREENWOOD’s “IMAGINATION. 
1n Dreams,” &c. 

Sarorta, Grrarp, Baye, &c. 

News, CorRESPONDENCE (Dawson ON Eozo6n). 


ONE SHILLING NET. In America, Thirty Cents. 
Annual Subscription, 14s. (3 dollars 50 cents). Post free. 


“It appears from the letters which are published at the end of each number, 
that Naturat Science is not conducted by a ring, bu that every one is 
permitted to nave his fair say, without prejudice to subject or opinion.”— 
Daily Chronicle. 

RAIT, HENDERSON & CO., LtTp., 
22 St. Andrew Street, London, E. c. 


WANTED TO PURCHASE. 


EDINBURGH NEW PHILOSOPHICAL 
JOURNAL, 1832 to 1854. 

RELIQUARY. Vol. 1-33. Bound. 

BULLETIN OF KEW GARDENS. Vol1r 

QUARTERLY JOURNAL OF MICROSCO ICAL 
SCIENCE, 1869 to 1894. 

JOURN AL OF ANTHROPOLOGICAL INSTI- 
TUTE, 1863 to 1893. 

KNOWLEDGE, Vol. 12-16. 

FORESTRY. Any Parts or Volumes. 

MIND: JOURNAL OF PSYCHOLOGY. Any Parts. 

BENTLEY & TRIMEN, MEDICINAL PLANTS. 

4 Vols. 


G. E. STECHERT, 30 Wellington Street, Strand, W.C. 
BOOKS FOR SALE, 


ATTI DELLA R. ACCADEMIA DEI LINCEL— ; 
First Series, Vols. 8 and 9 [1854-6], 25 Sessione 1-6 [1871-2], 26 Ses- 
sione 2 and 8[1873] Second Series, Vols. 1 to 3, parts r, 5 8 [1873-77]. 
Third Series: Transunti, 8 Vols. [1877-83]. Memorie, Scienze 
Matematische, &c., 19 Vols. and Scienze Moral, &c , Vols. t-7 and 9 
[1877-81]. Fourth Series: Memorie, Scienze Mate: natische, 5 Vols. 
[1884-8]. Rendiconti,7 Vols. [1884-91]. Fifth Series, Rendiconti, Vol. 

in paris asissued. The late Prof. John Couch 


COMP! res. RENDUS. —Vols. 4 to 23, 26 to 33) 42, 43. 


87, 90, 8 vols. half-calf, | th 
Nos. wanting, 4 Titles In 75 Vole 
LAGRANGE, JOS. LOUIS DE.—(CEuvres completes. 
14 Vols. 1867-92. £13 105. 
FLAMSTEED.—Historiae Coelestis libri duo. Folio, calf. 
Very scarce. 1712. 18s. 


MACMILLAN & BOWES, CAMBRIDGE. 


Crown 8vo, with 40 Woodcuts. Price 3s. 64. 


A FEW CHAPTERS IN ASTRONOMY. 
By CLAUDIUS KENNEDY, M.A. 


“This gives some ingenious and intelligible explanations of various well- 
known phen mena. which are not treated of fully in the usual text-books.” 


— The Otservatory. 
** The idea of this book is a very good one. . . . On the whole this little 
work will be found vf great assis‘ane to students oft mathematical astronomy, 


and we can strongly recommend it to their attenuon.”—PAslosophical 


Magazine. 
TAYLOR & FRANCIS, 


Red Lion Court, Fleet Street, London. 
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THE NEW SCIENCE REVIEW. 


A MISCELLANY OF MODERN THOUGHT AND DISCOVERY. 
Post Free, 2s. 3¢. The APRIL Issue contains :— 
The Argon Controversy: Scientific Irritability. EvetyN I. Philosophy and Analysis of Vibratory Circuits; operated by 


HARDY. Polar and Depolar Interchange, in the Accumulation and 
The Elements. WILLIAM Crookes, F.R.S. Distribution of Power derived from the Triune Polar Flow 
Ether and its Functions. GEOKGE Fras, FITZGERALD, of Electricity. JOHN WoRRELL KEELEY. 

F.R.S. ‘* Electricity ts a beneficial Fairy, who with infinite tender. 


Genius. GEORGE WILLIAM JORDAN, 

The Transmission of Power at Niagara. 

The Continuity of Life. 

Sympathetic Vibration. MARY PARMELEE. 

Where the First Steamboat was Born, Mrs. RAYMOND 


ness now offers to open the unexplored portions of her domain, 
and to yield up her treasures to you from mysterious and un. 
known ALFRED PICARD, 1895. 

** We shall not always be satisfied with seeing the laws y 
nature rest on their present empirical basis. The most advanced 
BLATHWAYT. thinkers are looking forward to a period when we shall incorporate 
The Nicaragua Canal. REAR-ADMIRAL AMMEN, Mind and Matter in a single study, when we shall raise the veil 
The Astronomer Proctor (Autobiographical). | and tenetrate into the Secret of Things.” —H. T. BUCKLE, 1856, 
Methods of Forecasting the Weather. Professor HAZEN. | The Veil Raised. Mrs. H. O. WARD. 


Lonpon: GAY & BIRD, 5 CHANDOS STREET, COVENT GARDEN. New York: 63 FIFTH AVENUE, 


SWAN SONNENSCHSIN & CO. GHAPMAN & HALL’S NEW BOOKS. 


A STUDENT’S BOTANY. Part II. 
(completing the Work). 7s, 6¢.; or the whole in One Volume, 8vo, HERBERT SPENCER. 
4°3 Illustrations, x35, Cacesfor Binding the Two Parts in One Volume, DHE PHILOSOPHY OF HERBERT 


SYSTEMATIC BOTANY: Handbook of. WH. HUDSON. Grown Sketch by 


By Prof. E. WARMING. Edited by Prof. M. C. Porter. Witha The object of this volume is to furnish for the student of Mr. Spencer's 
Revision of the Fungi, by Dr. Knoblauch. Philosophy a course to be followed, the adoption of which will make it 
With 610 Illustrations. 15s. easier and lighter forthe student to grapple with Mr. Spencer's arguments. 
THE CELL: its Anatomy and Physiology. J. V. MARMERY. 
By Dr. O. HERTWIG. Edited by H. J. M.D. (of Guy's 
Hospital). Fully Illustrated. J (Shortly. : THE PROGRESS OF SCIENCE ° Its 


Origin, Course, Promoters, and Results. By J. VILLON MAR. 
HUMA N AND ANIMAL PSYCHOLOGY. MERY, with an Introduction by Samuet Lainc. Demy 8vo, 7s. 6d. 
By Prof. W. WUNDT. vo. 15s. '  *,* Samuel Laing considers Mr. Marmery’s book ‘‘a work of great 
“‘One of the best existing expositions of experimental psychology.”— | Jearning and research, conveying in a clear and intelligible form a 
Nature.“ English readers will be grateful fcr this excellent translation. mass of most useful and interesting history of the Progress of Science, from 
. . We can cordially recommend this valuable contribution to mental | jts first dawn in Egypt and Chaldea, through the Greek, Arabian, Medi- 
science.” it estminster Review. ** As Sachs is to botany so is Wundt to zval, and modern periods, down to the present day. It comprises also 
psychology." —.Vatural Science. brief memoirs of the illustrious mento whom we are indebted for the prin- 
DARWINISM AND RACE PROGRESS. discoveries of Scenes ftom Thalesand Pythagoras down, 
By J. B. oy CRAFT, Professor of Physiology in the University ing and instructive »? 
lege, Cardiff. 2s. 6d. : 
thow the racial deterioration which would of necessity W. 


106 ron care of the sickly and the criminal may be counter-' THE NATU RALIST IN LA PLATA. 

the regard to By W. H. HUDSON, C.M.Z.S. With numerous [Illustrations by J. 

Smit. Third and Cheaper Edition, Demy 8vo, 8s. 

SWAN SONNENSCHEIN & CO., Lonpon. *,* Mr. Alfred Russel Wallace spoke of the extreme value and interest 
ai. of this volume when it was originally published, and characterised it 


; “altogether unique among books cn natural history,” and as * the mos 
JUST PUBLISHED. interesting and delightful of modern books on natural history.”’ 


With 221 Figures, partly in Colours, a Chromolithographic Plate, and A TEXT-BOOK OF MECHANICAL 


7 Photographic Plates, Royal 8vo, 21s. net. ENGINEERING. By WILFRID J. LINEHAM, Head of the 
THE ELEMENTS OF PATHOLOGICAL HISTOLOGY, With 


WITH SPECIAL REFERENCE TO PRACTICAL METHODS. ** This excellent treatise, as a text-book of its kind it has no rival in the 


Professor of Pathology in the University of Vienna, Trans- 
lated by W. R. Dawson, M.D. (Dub.), Demonstrator of sala 
Pathology in the Royal College of Surgeons, Ireland, late CHAPMAN & HALL, Limited, London. 
Medical Travelling Prizeman of Dublin University, &c. - - —— — 
Lonpon: LONGMANS, GREEN, & CO. Now Ready. 700 pages, Medium 8vo, Cloth, 16s. 
Translated by J. ELLARD GORE, F.R.A.S. 
BLACK _woenthisinkis used writing With 3 Plates and 288 Illustrations. 
becomes a pleasure ** Simplicity of arrangement and of statement are part of his charm andd 
his s s.""—Scotsman. 
IN K Pull, lucid, up to date.” —Daily Chronicle. 
May be had from all Stationers. ‘Tt is a fascinating work.”—Daily News. 


‘* Aca manual] for those who wish to obtain a good general knowledg:” 


KNOWN In Jars, 1s.. & 2s. each astronomy, this work will be found unsurpassed.” —Sczence Gossif. 


* Of the translation we can only speak in terms of praise. Not only doe 
it well represent the original, but Mr. Gore has added useful notes for th 


oe : . urpose of bringing the information upto date, and has also increased tht 
Can be obtainedin London,through Messrs. Barciay & Sons, Farringdcn Bing P P 


: number—already very considerable--of the excellent illustrations, so that 
Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate the workis likely to become as popularin England as it has beenin France. 
Street ; and to be had ofall Stationers. —Atheneum. 


BEWLEY & DRAPER (Limited), Dublin. Londen: CHATTO & WINDUS, 214 Piccadilly. 
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DIARY OF SOCIETIES. 


LonpDoN. 
THURSDAY, Marcu 28. 

Rovat INSTITUTION, at 3.—Animism: Dr. E. B. Tylor, F.R.S. 

SoctETV OF ARTS. at 4.30. —Chitral and the States of the Hindu Kush: 
Captain F. E. Younghusband. 

Society OF ANT'QUARIES, at 8.30. 

INSTITUTION OF ELECTRICAL EnGtnegrs, at 8.—On the Employment of 
the Electric Light for Railway Purposes : W. E. Langdon. 

FRIDAY, Marcu 29. 

Roya INSTITUTION, at 9.—The Structure of the Sugars and their Arti- 

ficial Production: Dr. H. E. Armstrong, F.R.S. 
SATURDAY, Marcu 30. 

Rovat INSTITUTION, at 3.—Waves and Vibrations : Lord Rayleigh, F,R.S. 

Essex Fretp Cius (at Stratford), at 7.—Fifteenth Annual General 
Meetiag.—Address by President. 

MONDAY, Aprit t. 

Soctgty or ARTs, at 8.—Commercial Fibres : Dr. D. Morris, C.M.G. 

Vicrortia INSTITUTE, at 4.30.—Evolution. 

Society of CHemiIcat InoustTRY, at 8.—The German Patent Laws and 
their Relation to Home and Foreign Inventions: Dr. Karl Pieper. 

TUESDAY, Apri 2. 

Rovat INSTITUTION, at 3.—Internal Framework of Plants and Animals : 
Prof C. Stewart. 

Society oF Arts, at 8.—My Recent Voyage in Siberia: Captain Wiggins. 

ZOOLOGICAL SOCIETY, at 8.30.—The Sensory Canal System of Fishes; 
Walter E. Collinge.—A Synonymic Catalogue of the Hesperiidz of 
Africa and the adjacent ne with Descriptions of some apparently 
New Species: Rev. Dr. W. J. Holland. 

MINERALOGICAL Society, at 8.—An Instrument for Cutting, Grinding, 
and Polishing Accurately Orientated Section-Plates and Prisms of 
Mineral or other Crystals: A. E. Tutton.—Notes on Enargite: L. J 
Spencer. 

PATHOLOGICAL Soctery, at 8.30. 

INSTITUTION oF CIVIL at 8.—Torpedo-Boat Destroyers : 
J. I. Thornycroft, F.R.S., and Syd. W. Barnaby. 

Camera CuUvsB, at 4 and 8. Photographic Conference. 

WEDNESDAY, Apriv 3. 

Societyor Arts, at 8.—Sand Blast Processes: J. J. Holtzapffel. 

GEOLOGICAL Society, at 8.—Physical Geography and Geology of 
Mauritius: Major H. de Haga Haig.—On a Comparison of the Permian 
Freshwater Lamellibranchiata from Russia with those from the Karoo 
System of Africa: Prof. Wladimir Amalitsky. geal Furrows of a 
Glacial Period in Leicestershire: W. S. Gresley. 

Baitish ARCH-ZOLOGICAL ASSOCIATION, at 8. 

OvsTETRICAL SOCIETY, at 8. 

CaMERA CLUB, at 4 and 8.—Photographic Conference. 

En TOMOLOGICAL Society, at 8.— Notes on Seasonal Dimorphism in certain 
Species of Rhopzlocerain Natal: C. W. Barker ; communicated by G. F 
Hampson.—On a Probable Explanation of an Unverified Observation 
relative to the Family Fulgoride : W. L. Distant.—Some Entomological 
a bearing on the Question of Specific Stability: Francis Galton, 

’.R.S. 

Sanirary InstiTuTe, at 8.—Combined Drainage from the Point of view 

of Health, Construction,fAdministration, and Law: Dr. J. F. J. Sykes 


and Wm. Nisbet Blair. 
THURSDAY, Apri 4. 

Linnean Socrerty, at 8.—On the Cyrtandraceee of the Malay Peninsula : 
H. N. Ridley. 

Rovat INsTITUTION, at 3.—Animism: Dr, E. B. Tylor, F.R.S. 

MATH2MATICAL SocIETY, at 8.—A Theorem in Probability: Rev. T. C. 
Simmons.—Qn the Abelian System of Differential Equations and their 
Rational and Integral Algebraic Integrals, with a Discussion of the 
Periodicity of Abelian Functions: Rev. W. K. W. Roberts. 

Society or ANTIQUARIES, at 5.39 

FRIDAY, 5. 

X OVAL INSTITUTION, at 9.—Argon: Lord Rayleigh, F.R.S. 

GeoLocists’ AssoctaTION, at 8.—The Rocks and Scenery of Western 
Norway; W. F. Gwinnell. 

QveketrT Microscopic Crus, at 8. 

PHILOLOGICAL SocteTy, at 8. 

INSTITUTION OF Civit ENGINEERS, at 8.—The New South Pier, Sunder- 
_land: Henry Home. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphiet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 
Instrument Company, Cambridge.’’ 


PHCENIX FIRE OFFICE, 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 

; PROMPT PAYMENT OF CLAIMS. 
S ECRETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


MESSRS. BELL’S LIST. 


Three Vols. Post 8vo. 75. 6d. each. 

BRITISH FUNGUS-FLORA. A Classified 
Text-Book of Mycology. By GEORGE MASSEE, Author 
of “The Plant World.” With numerous I]lustrations. 

*.* A Supplementary Volume, completing the Work, is in 
the press. 

“A text-book of mycology worthy both of the importance 
of the subject and of the confidence of the student.” — West- 
minster Review. 

Feap. 8vo, Cloth, Limp. 45. 6d. 

THE BOTANIST’ S POCKET- BOOK, con- 
taining, in a tabulated form, the Chief Characteristics of 
British Plants, with the Botanical Names, Soil or Situa- 
tion, Colour, Growth, and Time of Flowering of every 
Plant, arranged under its own Order, with a Copious 
Index. By W. R. HAYWARD. Seventh Edition. 

Small Post 8vo. 7s. 6d. 

THE STUDENT’S HAND-BOOK OF 
PHYSICAL GEOLOGY. By A.J. JUKES-BROWNE, 
With numerous Diagrams and Illustrations. Second Edi- 
tion, Revised and greatly Enlarged. 

**Should be in the hands of every teacher of geology.” — 
Journal of Education, 

Small Post 8vo. 7s. 

THE BUILDING OF THE BRITISH 
ISLES. A Study in Geographical Evolution. Second 
Edition, thoroughly Revised and Re-written. With Maps. 

** We have followed Mr. Jukes-Browne with much pleasure 
through this very interesting study in geographical evolution, 
and can strongly recommend it to the attention of all geologists 
and physical geographers.” —Geological Magazine. 

Small Post 8vo. 6s. 

STUDENT’S HAND-BOOK OF HIS- 
TORICAL GEOLOGY. With numerous Diagrams 
and Illustrations, 

** An admirably-planned and well-executed ‘ Hand-book of 
Historical Geology.’”’—/ournal of Education. 


Demy 8vo. 12s. 

THEORY OF NUMBERS. Part lI. By 
G. B. MATHEWS, Fellow of St. John’s College. 

This treatise is intended to provide English students with 
an intelligible outline of the Theory of Numbers which may 
serve as an introduction to the detailed study of the subject at 
first hand. It includes chapters on the Divisibility of Numbers, 
the Theory of Congruences, Binary Quadratic Forms, the Com- 
position of Forms, Cyclotomy, the Distribution of Primes, &c. 

Demy 8vo. Vol. I., tos. 6d. Vol. 12s, 6d. 

A TREATISE ON HYDRODYNAMICS, 
with numerous Examples. By A. B. BASSET, M.A., 
F.R.S., Trinity College, College, Cambridge. 

Demy 8vo. 7s. 6d. 

AN ELEMENTARY TREATISE ON 
HYDRODYNAMICS AND SOUND. By A. B. 
BASSET, M.A., F.R.S., Trinity: College, Cambridge. 

Demy ee, 16s. 

A TREATISE ON PHYSICAL OPTICS. 
By A. B. BASSET, M.A., F.R.S., Trinity College, 
Cambridge. 

Crown 8vo. 6s. 

THE ELEMENTS OF APPLIED 
MATHEMATICS. Including Kinetics, Statics and Hydro- 
statics. By C. M. JESSOP, M A., late Fellow of Clare 
College, Cambridge, Lecturer in Mathematics in the 
Durham College of Science, Newcastle-on-Tyne. 

NEW VOLUMES OF THE CAMBRIDGE MATHE- 

MATICAL SERIES. 

CONIC SECTIONS TREATED GEO- 
METRICALLY. By W. H. BESANT, Sc.D., F.R.S. 
Ninth Edition, Revised and Enlarged. Crown 8vo. 45. 62. 

SOLUTIONS TO CONIC SECTIONS. 
By W. H. BESANT, Sc.D. Fifth Edition, Revised. 55. net. 


London : GEORGE BELL & SONS, York Street, 
Covent Garden, W.C. 
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HOLLOW AY’S OINTM ENT NOTICE.—Advertisements and business letters yor 


NATURE should be addressed to the Publishers ; 


CURES Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHusiIs ” 
Gout, Rheumatism, Lumbago, Sciatica, LONDON. 
Cuts, Bruises, Sprains, &c. | CHARGES FOR ADVERTISCRMENTS. 
Holloway’s Ointment and Pills may be obtained of Ouartee Page Cale “2 
all Medicine Vendors. 
THE IRISH NATURALIST. SUBSCRIPTIONS TO 
s. 
A Monthly Magazine of Irish Zoology, Botany, and FAS ee ‘pene eee 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD To ALL 
Vol. 1 (1892), Price 3s.6d. Vol. 2(1893), Price ss. Vol. 3 (1894) will be 5.4.0 6 
tin Monthly Parts t Address for ss. 
Dublin: EASON & SON, Lrp., sc Lower SackvilleStreet 


(to which Address Subscriptions should be sent). | Money Orders payable to MACMILLAN & CO. 
London: SIMPKIN, MARSHALL, HAMILTON, KENT,& CO. | OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


HARVEY PEAK. 


STUDENT'S ELECTRICAL SET, 
£22 2s. 
STUDENT'S GALVANIC SET, 
£2 5s. 


Cheap School Apparatus. 
TESLA’S APPARATUS, &e. 


56 CHARING GROSS ROAD, 


LONDON. 


MACMILLAN & NEW BOOKS. | 


THE STATESMAN’S YEAR-BOOK. | Statistical and Historical Annual of the 


States of the World for the year 1895. Edited hy J. SCOTT KELTIE, Assistant Secretary to the Royal Geographical 

Society, with the assistance of I. P. A. RENWICK, M.A., LL.B. Thirty-second annual publication. Revised after 
Official Returns. Crown 8vo. Ios. 6d. 

DAILY CHRONICLE.—‘‘ lf there is sucha thing as an indispensable book, this is it. For ‘The Statesman’s Year-Book,’ 

it is not an exaggeration to say that no praise is too high. There is more valuable information in it for its size than in any other 


book of reference in the world.” 
BY RUDYARD KIPLING. 


SOLDIERS THREE. The Story of the Gadsbys. In Black and White. 
Crown 8vo, 6s. 


WEE WILLIE WINKIE. Under the Deodars, The Phantom, Rickshaw, and 


other Stories. Crown 8vo, 6s. 


A MEMOIR OF GEORGE HIGINBOTHAM, an Australian Politician, and Chie 
PP of Victoria. By EDWARD E. MORKIS. Extra Crown 8vo, 95. 


ZRVER.—*‘ A painstaking tribute to a man of high character an1 considerable talent.” 
ENGLISH MEN OF ACTION SERIES.—NEW VOLUME, 


COLIN CAMPBELL, LORD CLYDE. By Arcuipatp Forses. With Portrait. 
Crown 8vo, 2s. 6d. 

7/MES.—* A vigorous sketch of a great soldier, a fine character, and a noble career. . . . Mr. Forbes writes with a 

practised and lively pen, and his experience of warfare in many lands stands him io good stead in describing Lord Clyde’s 


services and campaigns.” 
MACMILLAN AND CO., LONDON. 


Rt 
4 
it 
MEAOINGTON 
pe 
| 
‘ 
- 
: 


Marcu 28, 1895] NATURE clxxi 


MEMOIR OF SIR A. C. RAMSAY. By Sir Arcuisatp Gerxisz, F.R.S., 


Director-General of the Geological Survey of Great Britain and Ireland. With Portraits. 8vo. 12s. 6d. net. 
TIMES.—*‘ The volume is in every sense a valuable ccntribution to the history of contemporary science, while its intrinsic 
interest and its skill of presentation will commend it to a wide circle of general readers.” 
NATURE.—“ A valuable addition to literature and to science. . . . The public will read with profit and pleasure the 
biography of such a striking personality by a graceful and accomplished writer, who knew all about the man and his work.” 
DAILY NEWS.—* The Memoir is worthy both of Ramsay and his biographer.” 
SCOTSMAN.—“ Sir Archibald Geikie has produced a model biography.” 


LIFE OF ADAM SMITH. By Joun Rag. 8vo. 12s. 6d. net. 
7T/MES.—‘‘ With singular skill and patience Mr. John Rae fills in the sketch furnished by Dugald Stewart, and renders it 
a finished picture. . . . It is not merely a finished portrait of Adam Smith, but a vivid picture of the social and intellectual world 
in which he moved. . . . Adam Smith is portrayed by Mr. Rae in a manner at once luminous, judicious, and engaging.” 
DAILY NEWS.—* All admirers of Adam Smith will feel grateful to Mr. Rae for this worthy record of a great literary 
lite, and particularly for his manuscripts of the collection of Hume correspondence preserved in the library of the Royal Society 
of Edinburgh, which has supplied many interesting particulars.” 


ECONOMIC CLASSICS—NEW VOLUMES : 


SELECT CHAPTERS AND PASSAGES FROM THE “WEALTH OF 
NATIONS” OF ADAM SMITH, 1776. Globe 8vo. 3s. net. 


THE FIRST SIX CHAPTERS OF THE “PRINCIPLES OF POLITICAL 
ECONOMY AND TAXATION” OF DAVID RICARDO, 1817. Globe 8vo. 3s. net. 
DAILY CHRONICLE.—“ Long-needed and excellently arranged. . . . The new series promises a most useful and 
valuable survey of the historical course of economical thought.” 
GUARDIA N.—* The series as a whole will be of real value to the student.” } 
SPEAKER.—* Admirably edited, and we think they will meet a real and not an imaginary want.” 


THEORETICAL CHEMISTRY FROM THE STANDPOINT OF 
AVOGADRO’S RULE AND THERMO-DYNAMICS, By Prof. NERNST. Translated by Prof. CHARLES 
SKEELE PALMER, of the University of Colorado. With Twenty-six Woodcuts and Two Appendices. 8vo, 155. net. 

SPEAKER.—*“ The book has attracted in all the science schools and laboratories of the Continent much attention, and Dr, 

Nernst, of Géttingen, is already recognised as one of the most brilliant living exponents of chemistry. . . . Dr. Palmer’s 

translation appears to combine in a somewhat uncommon degree fidelity to the original with clear and capable English.” 


AMPHIOXUS AND THE ANCESTRY OF THE VERTEBRATES. By 


ARTHUR WILLEY, B.Sc., Tutor in Biology, Columbia College ; Balfour Student of the University of Cambridge. 
With a Preface by HENRY FAIRFIELD OSBORN, 8vo. 105. 6d. net. 
NATURE,—“ A consecutive history of the more recent obersvations was greatly needed by those whose opportunities 
did not permit them to follow out the matter for themselves, and who will welcome a book written in an extremely lucid style 
by a naturalist who can speak with authority on the subject.” 
SPEAKER.—*‘ Mr. Willey’s monograph deals with a problem of special interest in relation to the theory of evolution, and 
is an excellent piece of work.” 


FROM THE GREEKS TO DARWIN. An Outline of the Development of 
the Evolution Idea. By HENRY FAIRFIELD OSBORN, Sc.D., Da Costa Professor of Biology in Columbia College, 
Curator in the American Museum of Natural History. 8vo. 9s. net. 

NATION (New York, U.S.A.).—‘*‘ A valuable contribution. . . . As a whole the book is admirable. The author has been 
more impartial than any of those who have, in part, anticipated him in the same line of work.” 


CHEMICAL ANALYSIS OF OILS, FATS, AND WAXES, AND OF 


THE COMMERCIAL PRODUCTS DERIVED THEREFROM. From the German of Prof. Dr. R. BENEDIKT. 
Revised and enlarged by Dr. J. LEWKOWITSCH, F.I.C., F.C.S., Technical Manager at the Whitehall Soap Works, 
Leeds ; Consulting Chemist and Chemical Engineer. 8vo. 21s. net. 


STEAM AND THE MARINE STEAM ENGINE. By Joun Yeo, Fleet 


Engineer, Royal Navy; Instructor in Steam and Marine Engineering at the Royal Naval College. With Illustrations. 
Medium 8vo. 7s. 6d. net. 
ENGINEER.—* \t is in a great many ways the best elementary treatise on the marine engine and boiler ever written.” 


A TREATISE ON BESSEL FUNCTIONS AND THEIR APPLICATIONS 


TO PHYSICS. By A. GRAY, M.A., F.R.S.E., and G. B. MATHEWS, M.A., Fellow of St. John’s College, Cam- 
bridge. 8vo, 14s. net. 


THE ELEMENTARY PROPERTIES OF THE ELLIPTIC FUNCTIONS. 
- With Examples. By ALFRED CARDEW DIXON, M.A., late Fellow of Trinity College, Professor of Mathematics 
at Queen’s College, Galway. Globe 8vo. 5s. a Ue 
ENG/INEER.— He has produced a work on this elegant branch of analysis which will tend much to popularise its 
study. . . . Numerous well-chosen examples add greatly to the value of the book.” 


MACMILLAN AND CO., LONDON. 


| MACMILLAN & CO’S RECENT BOOKS. 
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CROSSLEVY’S ENGINES. 
PORTABLE OIL ENGINES. 


Suitable for all classes 


ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., ‘LTD, OPENSHAW, MANCHESTER, 


—NEW AND INTERESTING, 


REFERENCES, éc., ON 
APPLICATION. 


a & 
Xanthidz in Fiin ... Spinal Cord of Cat, from Dorsal, Cervical and Lumbar Ragions, 
Precious Opal and Matrix... ooo eee o 16 three sections, mounted separately on one Shde o 2 & 
New Polycistina from Jeremie, Hayti ... - o 1 o _ Section of Retina, showing Rods and Cones ... © 30 
Group of about 1o different spe-ies of Foraminifera, all perfect .. wo ws & Set of ” oe, aerated the structure of the Human Eye, in 
Female head of Marchantia, showing mature nen m & ¢ ® Cas 117 6 
Section of Bud of Yucca gloriosa os o 2 0 Type Slide of. 34 different species “of Holothuriz and Sy naptz, in ; 
Section through entire eyes and head of F *rog, very ‘fine °o 20 Case, with list of names nn 116 © 
vewt, *” o20 Type Slide of 12 different species, Spines of Echini, i in Case, with 
Type Slide of 100 Diatoms with list of names... om . list of names... ow. 018 © 
Transverse Sections of Hair of Peccary, stained, new eos o 1 6 Type Slide of 24 Fggs of Butterflies, &e. ° with list ‘of names .w o18 6 


Any of the above Ob;ects forwarded by return on receipt ofemninnees for price. CiassiFiep List, representing a Stock of 40,000 First class Objects, 
nt post free on application. 
MICROSCOPES AND APPARATUS. 

Just intropuceD.—WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCUPE. Has completely rotating stage : the mechanical 
movements of stage are controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 
inches, » ae aa reading distance. The tripod foot, which is very massive, has a spread of 10 inches in each direction. Full particulars forwarded 

upon applicatio 


WATSON & SONS” TRIPOD EDINBURGH STUDENT’S MICROSCOPE is suitable for investigations with the highest powers. The quality 
and workmanshin are the finest possible, and it is unequalled for stability and convenience of manipu'ation by any other medium size or Student's 
Instrument. Price from £4 5s. Full [illustrated Catalogue of Microscopes and Zon sent Post free on application to 

WAT 


Opticians to H.M. Government, 313 HIGH HOLBORN, LONDON, W.C., and 7% Swanston Street, Melbourne, Australia. 


KING, MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MAGHINES. 


No. 502, with 12 in. Plates, £2 15 | No. 504, with 17 in. Plates, £4 10 
»» 503, »5 15 in. ” 3 1 »» 505, », 20 in. ” £5 10 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL”’), . — 
Sixth Edition, 100 pp., 620 IIlustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, BRISTOL. 


ESTABLISHED 1876. 


“OPTIMUS ” PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS. 


we British Journal of Photography says :—‘‘ The present model Rayment Camera is 
Hot among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use, All tnovements , necessary to the modern 
scientific photographer are included in this compact instrument.’ 
a ai Including Rayment Camera, Three Double Dark Stides, ‘‘ Optimus” Rapid Rectilinear | 

Lens, Instantaneous Shutter, Tripod Stand, Wi ater proof Case, complete— 
4% x 3} 5x4 64 x 43 84 x 63 10 x 8 12 x 10 15 x 12 inches. 
£10 £11 £12 £15 £20 £25 £30 ~~ 
PERKEN SON & RAYMENT, LONDON. 

0 AYM NT, 141 OXFORD STREET, 


~ Printed t by Ricuarp CLAY AND Sons, LimITED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of Sanden, and published by 
MACMILLAN AND Co., at 29 Bedford Street, London. .W.C., and 66 Fifth Avenue, New York.—Tuurspay, March 28, 1805. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 1327, VOL. 51.] 


THURSDAY, APRIL 4, 1895. 


[PRICE SIXPENCE 


Registered as a Newspaper at the General: Post Office.) 


{All Rights are Reserved. 


“NEWTONIAN ” ARC LAMPS FOR LANTERNS 


SELF-FEEDING. 
FOCUS= 
KEEPING, 
Very SIMPLE. 
Thoroughly 

efficient. 


PATTERN 


Slides, | 


Wy 6 Stamps. 
| 
| 


MAJOR HOLDEN’S PROVISIONAL PATENT. 
SOLE MAKERS, NEWTON & CO. 
3 FLEET STREET, LONDON. 


NOW READY. EDITION. 


CHEMICAL HANDICRAFT. 


A CLASSIFIED AND DESCRIPTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of 
Glass Experiments, for every Process of Chemical Research 
and for Chemical Testingin the Arts. Accompanied by copious 
Notes, explanatory of the construction and use of the Apparatus. | 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 


This Edition has been entirely rewritten up to date,and is | 
illustrated by many hundreds of new Engravings speciaily | 
Prepared from Photographs of the Apparatus. 


The prices have been thoroughly revised, and the book forms the | 
MOST COMPLETE and CHEAPEST CATALOGUE | 


of MODERN APPARATUS and REAGENTS extant. | 


JOHN J. GRIFFIN & SONS, E 
22 GARRICK STREET, LONDON, W.C. 


NALDER 
BROS. & CO. 


(F. H. NALDER 
Cc. W.S. CRAWLEY, 
A. SOAMES.) 


16 RED LION ST. 
CLERKENWELL, LONDON. 


MAKERS OF 


Electrical Testing 


AND HIGH-CLASS 


SCIENTIFIC 
INSTRUMENTS. 


Catalogues Post Free on 
application, 
TeLeruone No. 6770. 
Telegraph Address, ‘‘ Secohm 
London.” 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S SUNSHINE RECORDER. 


Latest ang Most Perfect 
form. 


Price 


£5 15s. 6d. 


With a supply of Charts 


NEGRETTI 


AND 


ZAMBRA, 


= ScrentTiFic 
Instrument Maxers 
TO THE QUEEN, 

38 HOLBORN VIADUCT. 
Branches :—45 Cornhild ; 
122 Regent St., London. 
Illustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,"’ 600 Pages, 
1200 Engravings, Price 5s. 6d. 


Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.’ 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


CECTURE ARRANGEMENTS AFTER EASTER, 
1895. 
Lecture 3 o’CLock P.M. 


Pror. Georce Forsss, M.A, F.R.S., M.Inst.C.E.—Three Lectures on 
* Alternating and Interrupted Electric Currents.’ ” On Tuesdays, April 23, 
30, May Half-a-Guinea. 


Pror. E. Rav Lanxester, M.A., LL.D., F.R.S.—Four Lectures on 
“ Thirty Years’ Progress in Biological Science.” On Tuesdays, May 14, 21, 
28, June 4. Half-a-Guinea. 


Pror. Dewar, M.A., LL.D., F. R.S., M.RJI., Fullerian Professor of 
Chemistry, R.1I.—Four Lectures on “The Liquefaction of Gases,” On 
Thursdays, April 25, May 2, 9,16. Half-a-Guinea. 


WILLIAM Esq.. DC.L., LL.D., F.R.S., X.J.—Three 
L ectures on “ The Instruments and Methods of Spectroscopic Astronomy.” 
( The ‘Tyndall Lectures.) On Thursdays, May 23, 30, June 6. Hale 
Guinea. 


Arnotp Dotmetscu, Esq.—Three Lectures on ‘* Music and Musical 
Instyumerts « f the 16th, 17th and 18th Centuries: 1, English: 2, French; 
3, Itatian.”” (With Illustrations upon Original Instruments). On Saturdays, 
April 27, May 4, 11. Half-a Guinea. 


Seymour Lucas, Esq., A.R.A.—Two Lectures on “ Picture Making.” 
On Saturdays, May 18, 25. Half-a Guinea. 


Pror. Epwarp Dowren, D.C._L., LL.D., Professor of English Litera- 
ture, I'rinity College, Dublin. —Two Lectures on “* Elizabethan Literature: 
1, The Pastoral; 2, The Masque.’’ On Saturdays, June 1,8. Half-a- 
Guinea. 


Subscription (to Non-Members) to all the Courses of Lectures (extending 
from Christmas to, Midsummer), Two Guineas. Tickets issued daily. 


Members may purchase not less than Three Single Lecture Tickets, avail- 
able for any Lecture, for Half-a-Guinea. 


The Friday Evening Meetings will be resumed on April 26, when Dr. 
Joun Hopxinson, F.R.S., will give a Discourse on ‘The Effects of 
Electric Currents in Iron on its Mag znetisation,” at 9 p.m. Succeeding 
Discourses will probably be given by VeTERINARY CAPTAIN FREDERICK 
Smitn, the Hen. G. N Curzon, M.P., brof. WattFR Raieicn, Prof. 
J. Viriamu Jones, the or Rosse, kK. P., Prof. ALrreD Cornu, and 
other gentlemen. To these Meetings ‘Members and their Friends only 
are admitted. 


Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms ; ’and their Families are admitted to the Lectures at a reduced charge. 
Payment: FirstYear, Ten Guineas; afterwards, Five Guineas a Year, ora 
composition of Sixty Guineas. 


THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May 1. 

The Hospital is the largest in the kingdom; nearly 800 beds are in 
ccmstant use. 

Appointments: House physicians, house surgeons, &c. 
appointments are made annually. Dressers, clinical clerks, &c., appointed 
every three months. All are free to Students of the College. Holders of 
residert appointments have free beard. 

SCHOLARSHIPS AND Prizes.—Twenty-six Scholarships and Prizes are 
given annually. Students entering in May can compete for the Entrance 
Scholar-hips in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves forexan.ination in July. 

Special Classes are held for the University of London Examinations. 
Special entries for Medical and Surgical Practice can be made. 

A reduction of 15 guineas is made to the sons of members ot the pre ion. 


Forty of these 
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UNIVERSITY COLLEGE, LONDON, 
FACULTY OF MEDICINE. 


The SUMMER SESSION begins on MAY 1. The work is arranged so 
that a may ad y begin his Medical Curriculum then, 
F ull information may be obtained from either of the undersigned. 


V. A. H. HORSLEY, M.B., B.S., F.R.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A. ‘Secretary. 


VICTORIA COLLEGE, STELLEN. 


BOSCH, CAPE COLONY. 
PROFESSORSHIP OF MATHEMATICS. 


The College Council invites applications for the Chair of Mathematics, 
which becomes vacant in July. Applicants must be Graduates of some re. 
cognised University, and must have had success in teaching. 

The Salary is £400 per annum, rising ultimately to £500. An allowance 
will be made for passage-money. 

Applications must be sent, on or before April 15, to Prof. CHRYSTAL, 
University of Edinburgh, who will furnish further information. The applica- 
tions must be accompanied by testimonials, and by certificates as to health 


and character. 
J. H. NEETHLING, V.D.M., Hon. 
Victoria College Council. 


UNIVERSITY OF ‘GLASGOW. 
EXAMINERSHIPS IN MEDICINE. 


The University Court of the University of Glasgow will shortly proceed 
to Appoint TWO EXAMINERS for DEGREES in MEDICINE, to 
Examine = CLINICAL MEDICINE and CLINICAL SURGERY 
respectively. 

The poe will in each case last till December 31, 1898, at the rate 
of £50 annually. 

Candidates _ lodge twenty printed copies of their applications and 
testimonials with the undersigned on or before Wednesday, May 1, 1895. 


ALAN E. CLAPPERTON, 
Glasgow University Court, 
est Regent Street, Glasgow. 


BETHESDA COUNTY SCHOOL. 


WANTED, a MISTRESS, qualified to earn Grants under the Science 
and Art Department in some at | -ast of the following subjects :— 

Physiology and Hygiene, Cookery, Laundry, Uressmaking, Household 

fanagement, Botany, Drawing. 

A Degiee, or equivalent qualification, desirable. 

Salary £130. 

Applications, together with recent testimonials, to be sent before April 


10 to 
DAVID GRIFFITH DAVIES, Solicitor, 
Bethesda. 


BETHESDA COUNTY SCHOOL, 


WANTED, after Easter, an ASSISTANT MASTER for the above 
School, qualified to earn Grants (Advanced Stage) for Subjects (inclu ding 
Drawing) under the Science and Arts Department. 

A Science Degree, or equivalent qualification, desirable. 

Salary £150 per annum. 

Applications, together with recent testimonials, to be sent before April 


To to 
DAVID GRIFFITH DAVIES, Solicitor, 
Bethesda. 


COUNTY. INTE RMEDIATE SCHOOL, 
PEMBROKE DOCK.—A SCIENCE MASTER, to teach Chemistry 
and other School subjects, will be appointed immediatelv. Agriculture 
arecommendation. Salary £120, non-resident, with prospect of in- 
crease. Application to be sent tothe HEAD Master. 


. HERBARIUM FOR SALE. 


Comprising several thousand Specimens collected in the Himalayas 
Cashmere, Tibet, the British Isles, Pa'estine, and other parts of the world. 
Mostly named and located. Very valuable to Collectors or a Science Insti- 
tute.—Apply, CoLzourn, Woolhampton, Reading. 


The Metropolitan and other railways have stations close to the Hospital 
and College. 


For further information apply, personally or by letter, to 
, MUNRO SCOTT, Warden. 
Mile End, E. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and7o} YORK PLACE, BAKER STREET, W. 
Founded 1849. 
Principal—Miss Emity Penrose. 
SESSION 1894-5. 
EASTER TERM will begin on THURSDAY, APRIL as. 
Ail inquiries as to the Lectures and Residence in the College to be made 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W 
Principat—G. W. pe TUNZELMANN, B. Sc., M.I. E. 
Senior-Instructor—C. CAPITO, M.1.E.E., M.1.M.E. 

Laboratories, Dynamo Room, Steam Engine, Sagincsieg Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 


of the Principat. 
LUCY J. RUSSELL, Honorary Secretary. 


Students entering Cooper’s Hill and the Central! Institution. 


SI 


= 
Bo 
cor 
An 
(i 
L 
I. 
2. 
3. 
4 
5- 
6. 
| 
| 
| 
AND 


Api 4, 1895] 


Skeletons for Biological Students. Frog 
4s.; Fowl, 125. 6d.; Pigeon, 8s. 6d.; Rabbit, 8s. 6d.; Skull of Dog 
8s. 6d.—J. Witton, Healey, Batley. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec- 
tions or Jewels; likewise. a unique Opal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 

Catalogues Free. 


MINERALS, FOSSILS, ROCKS, 


Both single specimens and systematically arranged Collections. The 
correctness of the designations is warranted. On demand ¢ria/ consignments 
will be sent. 

Attention is drawn to our Manufactories for preparing 


CRYSTAL MODELS, THIN SECTIONS, 
PLASTER CASTS, 


Answering to all claims of Science with regard to execution and designation. 
My different Catalogues : 
I. Mineralogy. II. Palzontology and General Geology (Illustrated). 
III. Gypsum Casts (Illustrated). IV. Rocks, Thin Sections of Rocks, and 
Petrographical Apparatus and Utensils. 


Will be supplied Gratis on Application. 


Dr. F, KRANTZ, 


Rhenish Mineral Office, Bonn on the Rhine. 
ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Cork, Ireland 
and Oliver’s Yard, 53A City Road, London.) 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 
The following are a few of the sets in Stock : 


1. Evolution. | 8. The Metamorphoses of Insects. 


2, Common Objects of the Sea- g. The Beginnings of Life (Pro- 
hore. tozoa, &c.). 
. The Contents of the Tow-Net. | : 
. A Dredging Cruise. | 10. Elementary Zoology. 
Zoophytes and Jelly-fish. 11. The Fertilisation of Flowers. 


. Star-fish and Sea-urchins. : 
The Moetemessheses of Crue- 12. The Mechanism of Plants. 
tacea. 13. The Scenery of Jersey. 

The number of Slides in each Series can be varied to suit individual 

Price 1/- each, with reduction for a Quantity, 
Slides to Order at same Price as from Stock ; on Hire at 
2/- per doz. 

Perfect Workmanship Guaranteed, Ful. Particulars on 


application. 
JAMES HORNELL, BiOLOCICAL LABORATORY, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen ube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Bal » G us, 
Ligia, M sis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten ; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 
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COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
60 Specimens, 10s. 64.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free- 
ATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER,™.a. Oxon., Assoc. R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealerin Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
withe lised Albite and Topaz, Mourne Mts. ; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawver’'s GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


For MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY'S MUSEUM & STORES 


FOR 
WELLAUTHENTICATED SPECIMENS. 
The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite. 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &c., &c. * 

Rocks and Rock Sections, the finest Stock in London. 
NEW CATALOGUES AND PRICE LISTS, POST FREE 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


THE DIRECTOR. | 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer,Gongs Shells,and other Curios. 


EPPS’S_ 
COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE). 

A thin beverage of full flavour now with many beneficially taking the 
place of tea. Its active principle being a gentle nerve stimulant, supplies 
the needed energy without unduly exciting the system. 

1n Packets anp Tins By Grocers, LABELLED: 


JAMES EPPS & CO., Ltd., 
Homeopathic Chemists, London. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors, 
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THE NEW SCIENCE REVIEW. 


Quarterly. Post Free, 25. 3. 
This ‘‘ Miscellany of Modern Thought and Discovery”’ differs from all 
other scientific periodicals in dealing with subjects which dogmatic science 
-efuses to notice. Its July number will speak with authority on the value or 
the worthlessness of Keely’s claim to have re-discovered the polar flow, 
stituting Electricity, Magnetism, and Gravital Sympathy. 
as CAs a matter of fact, no one yet knows what the agency termed Elec- 
tricity really is. *—RoBER? James Mann. 
** There is more in the great realm of Electricity than mere mechanical 
force HEMSTREET. 
* Science is bou ind by the everlas sting law of honour to face every problem 
fearlessly.""—Lord Ketvin. 
APRIL :— 


The Elements. Crooxes, F.R.S. 
Autobiographical Notes (Posthumous). Prof. Ricuarp A. Proctor. 
The Ether and its Functions. GreorGe Fras. FirzGeracp, F.R.S., &c. 
zenius, the Model for Educational Methods. Wa G. Jorpan. 
Electric Power Transmission. Lieut. F. Jarvis Patten. 
Operation of the Vibratory Circuit. Joun W. Keety. 
Railroad Facts and Figures. Metvitte Puitips. 
Scientific Irritabilit y- Everyn Harpy. 
al piritual Energy cal?) Mrs. PARMELE. 
u ty of Life he U nity Boh 
eil Witt hdrawn. Mrs. H. A, Warp. 
Not otes sine the Progress of Science. Prof. ANGeLo HEILprin. 
T Reviews. 


part, I too much valve the pursuit of truth and the discovery 
n nature to avoid inquiry, because it appears to clash with 
prevailing opinions. 


GAY & BIRD, 5 Chandos Street, W.C. 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 


Edited ty J. BRETLAND FARMER, M.A. 
With the Co-operation of an Editorial Committee. 
Contents of APRIL Number. 
MOU J NTAIN By C. S. Roy, M.D., F.R.S 
y in the University of Cambridge 
SPANIS ANTHROPOLOGY By Jonx Beprog, F.R.S 
ON ME TAMORPHOSIS IN PLANIS By K. GoEseEL, Ph.D., Pro- 
fessor of Botany in the University of Muni 
COAGULATION OF THE BLOOD PPLEMENTARY 
NOTE). By W. D. Haru parm, M.D., F.R.S., Professor ot 
Phy siology in King’s College, 
THE ARRANGEMENT OF THE “ATOMS IN ACRYSTAL. By 
H. A. MIE RS, M.A 
WHAT ISA “TENDENCY’ a A. W. Bennett, Lecturer on 
Botany at St. Thomas’ Hospit London. 
ON THE GEOLOGY OF THE WESTERN ALPS. _ By J. W. 
GreGory, Natural History Department, British Museum. 
PPENDICES: 
I. NOTICES OF BOOKS. 
Il. CHEMICAL LITERATURE FOR FEBRUARY, 180s. 
ice , BALF- A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
- I. and II. in Handsome Cloth Boards, each containing over 500 pp. 
Now Ready. Price rss. each. 


London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 


» Professor of 


Feap vo, Cloth Gilt, Price 3s. 6d. 


PROOF SPIRIT 


AND 


FISCAL HYDROMETRY. 


Did BENJAMIN DERHAM, M.D. 


s work is a most valuable addition to the standard works on Spirits 
irc any, and reduces into simple and compact form the lectures 
h Dr, Derham gave before the Society of Chemical Industry. The book 
y and intelligently argu 1ed, and commend itself 
king an 1 interest in Hydrometry.”—7he Civilian, July 14, 1894. 
“JOHN HEY Ww OOD, Manchester; 2 Amen Corner, London, E.C.; 
22 Paradise Street, Liverpool; 33 Bridge Street. Bristol. 


ABC FIVE-FIGURE LOGARITHMS 


FOR GENERAL USE. 
By C. J. WOODWARD, B.Sc. 


2ontaining Mantisse of Numbers to 10,000 Log. Sines, 
Tangents, Cotangents and Cosines to 10” of Arc. 


"We know of no tables so convenient for the ordinary every-day calcula- 
-s of engineers, surveyors, and practical mathematicians generally.” 


Athenauin. 
E. & F. N. SPON, 125 Strand. 


wa 
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EDWARD STANFORD'S PUBLICATIONS, 


NEW ISSUE OF STANFORD'S COMPENDIUM OF GEOGRAPHY 
AND TRAV EL, REWRITTEN, AND WITH NE 
ILLUSTRATIONS. 


Just Ready, Large Crown 8vo, Cloth, 
AFRICA. Vol. AFRICA, By 
A. H. KEANE, F. R.G.S ., Author of “Asia,” in Same Series, 


Eastern Geography, &c. Witho Maps and 77 Illustrations, 
THE VoL UMES ALREADY I:SUED ARE: 
AUSTRALASIA. Vol. I. — AUSTRALIA 

and NEW ZEALAND. By A. R. WALLACE, LL.D., F.R.S. 15, 
AUSTRALASIA. Vol. IIL—MALAYSIA 
and the PACIFIC ARCHIPELAGOES. By F. H. H. GUILLE. 
MARD, M.D. iss. 
** Dr. Guillemard’s volume is certainly the most interesting and accurate 
account extant on the tropical portion of the Eastern Archiy elago,”—~ 
Nature. 
Demy 8vo, Cloth Extra. 10s. 6d. 
A ROUND TRIP in NORTH AMERICA, 


By Lady THEODORE GUEST. With 16 Page Illustrations, princi. 
cipally from the Author’ s Sketches. 


** Well worth reading.” —Saturday Review. 
She wields a skilful pencil as wellas a pleasant pen.” —Scotsman, 
‘* Written in a bright, breezy style, and is eminently readable.”—Jan- 


chester Guardian. 
The book is ays very readable.” 
THE STANDARD MA OF “AFRICA. 
STANFORD'S LIBRARY MAP OF 
AFRICA. New and Revised Edition, embodying the Results of the 
most Recent Explorations, and giving’ the Latest Alterations of 
Political Somncenee. Four Sheets, 65 in. by 58 in. ; 944 miles toan 
inch (1:5,077,382). Prices: Coloured Sheets, 3ss.; mounted on 
rollers and v arnished, 45s. } mounted to fold in case, 60s. ; mounted on 
spring roller, 
A NEW LARGE-SCALE MAP OF LONDON. 
STANFORD S NEW MAP OF THE 
COUNTY of LONDON on the Scale of Four Inches to One Mile, 
in Twenty Sheets. Size, when mounted as One Map, 8; in. by 57 in. 
Prices: Coloured Sheets, r5s.; flat in portfolio, 16s. ; mounted to 
fold in case in five divisions, 45s. ; mounted on spring roller, £6. The 
Sheets are also sold separately, rs. each. Prospectus, with Index Map, 
sent free on application. 


LONDON: EDWARD STANFORD, 
26 AND 27 COCKSPUR STREET, CHARING CROSS, S.W., 
TO HER MAJESTY THE QUEEN. 


JUST PUBLISHED. Votume 2. Second Edition, Revised and 
Enlarged, Treating of Salt-cake, Hydrochloric Acid, and Leblanc Soda. 
940 pages. 305 Illustrations. £2 2s. 


A THEORETICAL AND PRACTICAL 


TREATISE ON THE MANUFACTURE OF ‘Ow 
ACID AND ALKALI. By Prof. GEORGE LUNGE, 


Votume rt. SULPHURIC ACID. Second Edition, £2 2s. 
Votume 3. BLEACHING POWDER, &c. First Edition, £1 4s. 


BY THE SAME AUTHOR. 
740 pages, with ror Illustrations. £1 11s. 6d. 


COAL-TAR AND AMMONIA. Being the 


Second and Enlarged Edition of a Treatise on the Distillation of Coal 
‘lar and;Ammoniacal Liquor. 


GURNEY & JACKSON, 1 PATERNoSTER Row, 


(Mr. Van Voorst’'s Successors.) 


Now Ready. 700 pages, Medium 8vo, Cloth, 16s. 


FLAMMARION’S POPULAR ASTRONOMY 


Translated by J. ELLARD GORE, F.R.A.S. 
With 3 Plates and 288 Illustrations. 


“« Simplicity of arrangement and of statement are part of his charm and 
his success.”"—Scotsman. 

** Full. lucid, and well up to date.” —Daily Chronicle. 

“TItisa fascinating work.” —Daily News. 

‘* Aca manual for those who wish to obtain a good general knowledge 0 
astronomy, this work will be found unsurpassed.” — Sczence Gossip. 

‘ Of the translation we can only speak in terms of praise. Not only _ 
it well represent the original, but Mr. Gore has added useful notes for we 
purpose of bringing the information upto date, and has also increased bat 
number—already very considerable--of the excellent illustrations, so tha 
the work is likely to become as popularin England as it has beenin France.’ 
—Athenaum. 


Londen: CHATTO & WINDUS, 214 Piccadilly. 
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DIARY OF SOCIETIES. 
LonpDoNnN. 

THURSDAY, Aprit 4. 

Linnean Society, at 8.—On the Cyrtandracee of the Malay Peninsula : 
H. N. Ridley. 

Roya INSTITUTION, at 3.—Animism: Dr. E. B. Tylor, F.R.S. 

MATHEMATICAL SociETY, at 8.—A Theorem in Probability: Rev. T. C. 
Simmons.—On the Abelian System of Differential Equations and their 
Rational and Integral Algebraic Integrals, with a Discussion of the 
Periodicity of Abelian Functions: Rev. W. R. W. Roberts. —The Linear 
Equations that present themselves in the Method of Least Squares : The 
President. 

Society OF ANTIQUARIES, at 8.39 

Camera at 7.30.—Annual Dinner, at Monico Restaurant. 


FRIDAY, Apri 5. 


Rovat INSTITUTION, at 9.—Argon: Lord Rayleigh, F.R.S. 
Grotoatsts’ AssoctaTION, at 8.—The Rocks and Scenery of Western 
Norway; W. F. Gwinnell. 
Quexett Microscoric Cuus, at 8. 
PHILOLOGICAL SocIETY, at 8. 
INSTITUTION OF Civit ENGINEERS, at 8.—The {New South Pier, Sunder- 
land: Henry Home. 
SATURDAY, Aprit 6. 


Rovat INsTiTUTION, at 3.—Waves and Vibrations: Lord Rayleigh, 
F.R.S. 


Essex Frecp Civus, at 3.—Visit to British Saloon, British Museum, 
Cromwell Road : Conductor, Sir William Flower, F.R.S. 
Rovat Botanic Society, at 3.45. 


MONDAY, 8. 
Rovat GEOGRAPHICAL Socigty, at 8.30.—A Journey to Mount Ruwen- 
zori and South to Lake Tanganyika: G. F. Scott-Elliot. 
Camera Cus (Society of Arts), at 8.—Annual Lantern Exhibition. 
Mepicat Society, at 8.30. 
Vicroria INSTITUTE, at 4.30.—Theosophy. 


TUESDAY, Aprit 9. 


ANTHROPOLOGICAL INsTITUTE, at 8.30.—Four as a Sacred Number: Miss 
A. W. Buckland.—A Modern Greek Morality: J. L. Myres.—Cere- 
monies observed by the Kandyans in Paddy Cultivation : T. B. Pohath 
Kehelpannala.— Lex Barbarorum of the Daghestan: Prof. Maxime 
Kovalevsky. 

InsTiITUTION oF CiviL ENGINEERS, at 8.—Paper to be further discussed 3 
Destroyers: John I. Thornycroft, F.R.S., and Syd._W. 

arnaby 


Roya. Puotocrapuic Society, at8.—Notes on the Hurter and Driffield 
System of Speed ‘* Testing” : Mrs. Acworth and Dr. Acworth. 

HorrTicuLTuRAL SocigEty, at 1.—Garden Campanulas. 

Asiatic Society, at 3. 

Rovat MEDICAL AND CHIRURGICAL SOCIETY, at 8.30. 

Rovat Cotontat INsTITUTE, at 8. 


WEDNESDAY, Aprit to. 
Rovat ASTRONOMICAL SOCIETY, at 8. 
PHARMACEUTICAL Society, at 8.30. 
THURSDAY, 11. 


Geotocists’ AssociaT1on (London Bridge, L.B.and S.C.R), at 4.55 p.m. 
— Excursion to Isle of Wight. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications: 


“‘Instrument Company, Cambridge.”’ 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goni ters. Cathet ters, Optical 
Benches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


BOOKS FOR SALE. 


ATTI DELLA R. ACCADEMIA DEI LINCEI.— 
First Series, Vols. 8 and 9 [1854-6], 25 Sessione 1-6 [1871-2], 26 Ses- 
sione 2 and 8[1873] Second Series, Vols. 1 to 3, parts 1, 5-8 [1873-77]. 
Third Series: Transunti, 8 Vols. [1877-83]. Memorie, Scienze 
Matematische, &c., 19 Vols. and Scienze Morali, &c., Vols. 1-7 and 9 
(1877-81). Fourth Series: Memorie, Scienze Matematische, 5 Vols. 
[1884-8]. RNendiconti,7 Vols. [1884-91]. Fifth Series, Rendiconti, Vol. 
1, Fasc. 1e 2[1892], /n partsas issued. The late Prof. John Couch 
Adams’ copy. 


£18. 
COMPTES RENDUS.—Vols. 4 to 23, 26 to 33, 42, 43, 
45 to 87, 90, gr. 28 vols. half-calf, 12 in cloth, the rest in s. @ 

os. wanting, 4 Tables and 2 Titles wanting.) Inall,75 Vols. 1837- 


1880. £9. 

LAGRANGE, JOS, LOUIS DE,—Ciuvres completes. 
14 Vols. 1867-92. £13 10s. 

FLAMSTEED.—Historiae Coelestis libri duo. Folio, calf. 


Very scarce. 1712. 18s. 


MACMILLAN & BOWES, CAMBRIDGE. 


‘THE OCCURRENCE OF SEIGHES IN LAKE 
DERRAVARAGH, CO. WESTMEATH, 1893, 1894, 


By J. H. R. MACFARLANE, 
Staff Commander, R.N. (Retired). 


PROC. R. DUB. SOC., Vol. VIII. (N.S.), Part iv. No. 37. 
Price Sixpence. 
WILLIAMS & NORGATE, London, Edinburgh, and Oxford. 


PHGENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 7 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LAnTCARPENTER, Esq., Prof. Forses,&c. Minia- 
ture Triple Lanternconstructed for B. J. MALDEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
aificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. Grattan GuINNEss, 
Apg.ina Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 55. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleid p Cheapest Lantern Outfits in the World. Grandly Illus- 
trated atalogue, over 180 choice Engravings, 6¢d.; Postage, 3d. List of 

oo Le-ture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
Fr--.—W. C. HUGHES, Speciacist, Brewster House, 82 Mortimer 
Road, ‘ ingsland N. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS” 


LONDON. 
CHARGES FOR ADVERTISEMENTS. 
4 
Three Linesin Column .......0 2 6 
Per Line after TT rer 
One Eighth Page, or Quarter Column. 0 18 6 
Quarter Page, or Halfa Column . 115 0 
Halfa Page, ora Column ......3 5 0 
SUBSCRIPTIONS TO ‘‘ NATURE. 
To ALL PLACES ABROAD :— 
Quarterly ..... 8 o 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN & CO.’S BOOKS | 
STUDENTS OF CHEMISTRY. 


ESSAYS in HISTORICAL CHE- 
MISTRY. By T. E. THORPE, F.R.S., Professor 
of Chemistry in the Royal College of Science, South 
Kensington, London. Crown 8vo, 8s. 6d. net. 


HISTORY of CHEMISTRY from the 


EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph.D. Translated by GEORGE 
McGowan, Ph.D. 8vo, 14s. net. 


THEORETICAL CHEMISTRY from 


the STANDPOINT OF AVOGADRO’S RULE AND 
THERMO-DYNAMICS, By Prof. NERNST. Trans- 


lated by Prof. CHARLES SKEELE PALMER, of the | 
University of Colorado. With Twenty-six Woodcuts and | 


A SERIES of CHEMICAL PROB- 


Two Appendices. 8vo, 155. net. 


EXPERIMENTAL PROOFS of CHE- 


MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 
University College, London. Second Edition. Pot 8vo, 


2s. 6d 
CHEMICAL THEORY FOR BE- 
GINNERS. By LEONARD DOBBIN, Ph.D., and 


JAMES WALKER, Ph.D., D.Sc. Pot 8vo, 2s. 6d. 


OUTLINES of GENERAL CHE- 
MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


A TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Vol, I. The Non-Metallic Ele- 
ments. New Edition. Completely revised by Sir H. E. 
ROsCoE, assisted by Drs. H. G. COLMAN and A. HARDEN. 
With 374 Illustrations and a Portrait of Dalton engraved 
by C. H. JEENS. 8vo. 21s. Vol. If. Part I. Metals, 18s. 
Vol. II. Part II. Metals, 18s. Vol. I1I. Organic Che- 
mistry. Parts I., IL, IV., and VI., 21s. each. Parts 
III. and V., 18s, each. 


INORGANIC CHEMISTRY for BE- 


GINNERS. By SIR HENRY E. ROSCOE, F.R.S. 
Assisted by JosEPH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE- 


MISTRY, INORGANIC and ORGANIC. By Sir | 


H. E. ROSCOE, F.R.S. 
Revised. Feap. 8vo, 4s. 6d, 


The RISE and DEVELOPMENT of 
ORGANIC CHEMISTRY. By CARL SCHOR- 
LEMMER, LL.D., F.R.S., late Professor of Organic 
Chemistry in the Owens College, Manchester, Victoria 
University. Revised Edition. Edited by ARTHUR 
SMITHELLS, B.Sc. Crown 8vo. 53s. net. 

A TEXT-BOOK of INORGANIC 


CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 
INORGANIC CHEMISTRY. By the 


same. Crown 8vo, 6s. 6d. 


ORGANIC CHEMISTRY. 


same. Crown 8vo, 6s, 6:7. 


The ELEMENTS of CHEMISTRY. 


By the same. New Edition. Fcap. 8vo, 2s. 67. 


Sixth Edition, thoroughly 


By the 


PRACTICAL INORGANIC CHE- 
MISTRY. By FRANCIS JONES, F.R.S.E. Feap. 8vo, 


PRACTICAL ORGANIC CHEMIS- 
TRY. ByJ. B. COHEN, Ph.D. Feap. 8vo, 2s. 6d. 


LESSONS IN ORGANIC CHEMIS- 
TRY. Part. I., Elementary. By G.S. TURPIN, M.A., 
D.Sc., Principal of the Technical School, Huddersfield. 
2s. 6d. 


A MANUAL OF MICROCHEMI- 


CAL ANALYSIS. By Prof. H. BEHRENS, With an 
Introductory Chapter by Prof. J. W. Jupp, F.R.S. 6s. 


LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New Edition. Revised by W. Tare. Fcap. 8vo, 2s. 


CHEMICAL ARITHMETIC. With 
1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised, Fceap. 8vo, 4s. 6¢. 


The ELEMENTS of THERMAL 
CHEMISTRY. By M. M. PATTISON MUIR, M.A., 
F.R.S.E., assisted by D. M. WILson. With a Plate. 8vo, 
12s. 6d. 


A TEXT-BOOK of the PHYSIOLOGI- 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. Vol. II. The 
Physiological Chemistry of Digestion. {With two Chromo 
Lithographic Charts by SPILLON and WILKINSON. 8vo, 
18s. (Vol. I. 8vo, 18s.) 


The CHEMICAL BASIS of the ANI- 
MAL BODY. An Appendix to Foster’s ‘* Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S., University Lecturer in Physiology 
in the University of Cambridge ; Fellow of Caius College. 
8vo, Cloth, 7s. 6d. 


CHEMICAL ANALYSIS OF OILS, 
FATS, AND WAXES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM. From the 
German of Prof. Dr. R. BENEDIKT. Revised and enlarged 
by Dr. J. LEWKOWITSCH, F.I.C., F.C.S., Technical 
Manager at the Whitehall Soap Works, Leeds ; : — 
ing Chemist and Chemical Engineer. 8vo, 215. net. 


PRIMERof AGRICULTU RAL 
CHEMISTRY: or, the FOODOF PLANTS. ByA.P. 
LAURIE, M.A., Fellow of King’s College, Cambridge, 
adviser in Technical Education to the Bedfordshire County 
Council. Pot 8vo, 1s. 


BLOWPIPE ANALYSIS. By J. Lan- 


DAUER. Authorised Translation by J. Taytor, of 
Owens College,i Manchester. New and thoroughly Re- 
vised Edition. Globe 8vo, 4s. 62. 


METHODS of GAS ANALYSIS. By 
Dr. WALTHER HEMPEL. Translated by Dr. L. M. 
DENNIs. Crown 8vo, 7s. 6d. 

PHOTO- 


THE CHEMISTRY OF 
GRAPHY. By RAPHAEL MELDOLA, F.R.S., 
Professor of Chemistry, Technical College, Finsbury 
Crown 8vo, 6s. [Nature Series. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.'S BOOKS 
STUDENTS OF PHYSICS. 


SIR ISAAC NEWTON’S PRINCIPIA. 


Reprinted for Lord KELVIN, P.R.S., and HUGH 


BLACKBURN, M.A. 4to. 315. 6d. 
NEWTON’S PRINCIPIA. Sections 
I. II. III. With Notes and Illustrations, Also a Collec- 


tion of Problems principally intended as Examples of 
Newton’s Methods. By PERCIVAL FROST, D.Sc., 
F.R.S., Fellow and Mathematical Lecturer, King’s 
College, Cambridge. 8vo, 12s. 


An ESSAY on the GENESIS, CON- 
TENTS, and HISTORY of NEWTON’S ‘“ PRIN- 
CIPIA.” By WALTER W. ROUSE BALL, Fellow and 
Assistant Tutor of Trinity College, Cambridge. Crown 
8vo. 6s. net. 


UTILITY of QUATERNIONS in 
PHYSICS. By ALEXANDER MCcCAULAY, M.A., 
Lecturer in Mathematics and Physics in the University of 
Tasmania. 8vo, 55. net. 


An ELEMENTARY TREATISE on 
THEORETICAL MECHANICS. By Professor ALEX- 
ANDER ZIWET, Assistant Professor of Mathematics in 
the University of Michigan. Part I. KINEMATICS. 
ParT II. Introduction to DYNAMICS; STATICS. 
8vo. 8s. 6d. net each part. 


APPLICATIONS of DYNAMICS to 
PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 


Professor of Experimental Physics, Cambridge. Crown 
8vo. 7s. 6d. 


A TREATISE on the MOTION of 
VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. THOMSON, F.R.S. 8vo. 6s. 


The ELEMENTS of GRAPHIC STA- 


TICS. A Text-book for Students of Engineering. By 
L. M. HOSKINS, Professor of Pure and Applied Mathe- 
matics in the Leland Stanford Junior University, formerly 
Professor of Mechanics in the University of Wisconsin. 
8vo. 10s, net. 


A TREATISE on HYDROSTATICS. 
By ALFRED GEORGE GREENHILL, F.R.S., Pro- 


fessor of Mathematics in the Artillery College, Woolwich. 
Crown 8vo. 7s. 6d. 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A., Lec- 
turer on Physics in the School of Medicine, Edinburgh. 
Second Edition, Medium 8vo. 21s. 


PHYSICS: Advanced Course. By Geo. 


F. BARKER, Professor of Physics in the University of 


Pennsylvania, With a Magnetic Map of the United States. 
8vo. 21s, 


LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., and W. W. HALDANE GEE, Demon- 
monstrator and Assistant Lecturer in Physics, the Owens 


College. Vol. I. General Physical Processes. Crown 
8vo. 6s. Vol. II. Electricity and Magnetism. Crown 
8vo. 7s. 6d. 


LECTURES on some RECENT AD- 
VANCES in PHYSICAL SCIENCE, By P. G. TAIT, 
M.A., Sec.R.S.E., formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Natural Philosophy in the Uni- 
versity of Edinburgh. Third Edition. Crown 8vo. 9s. 


HEAT. By Prof. P. G. Tarr. 


8vo. 6s. 


The THEORY of HEAT. By Tuomas 


PRESTON, M.A. (Dub.), Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. 8vo. 175. net. 


BURNETT LECTURES—OnLIGHT. 


In Three Courses. Delivered at Aberdeen in November 
1883, December 1884, aud November 1¥85. By Sir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellow 
of Pembroke College, and Lucasian Professor of Mathe- 
matics in the University of Cambridge. Second Edition. 
Crown 8vo. 7s. 6d. [Mature Series. 


ELECTRIC WAVES. Being Researches 
on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HERTZ, late Professor 
of Physics in the University of Bonn. Authorised transla- 
tion by D. E. Jones, B.Sc. With Preface by Lord 
KELVIN, P.R.S. Illustrated. 8vo. tos. net. 


PAPERS on ELECTROSTATICS and 


MAGNETISM. By Lord KELVIN, P.R.S. Second 
Edition, $8vo. 18s. 


MODERN VIEWS of ELECTRI- 
CITY. By OLIVER J. LODGE, D.Sc, LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6d. 


[Nature Series. 
The THEORY and PRACTICE of 
ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM. By ANDREW GRAY, M.A., 
F.R.S.E., Professor of Physics in the University College of 
North Wales. In two Vols. Crown 8vo. Vol. L, 
12s. 6d. ; Vol. II., in 2 parts, 25s. 


ABSOLUTE MEASUREMENTS in 


ELECTRICITY and MAGNETISM. By Prof. AN- 
DREW GRAY. Second Edition. Feap. 8vo. 55. 6d. 


A TEXT-BOOK on ELECTRO-MAG- 
NETISM and the CONSTRUCTION of DYNAMOS. 
By DUGALD C. JACKSON, B.S., C.E., Professor of 
Electrical Engineering, University of Wisconsin. 8vo. 
Qs. net. 
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“STRONGEST AND BEST.”—Health. 


FRY’ S CONCENTRATED 


al i<_- Purchasers should ask specially for FRY’S PURE CONCENTRATED COCOA, to distinguish it from Z 
il 


other varieties manufactured by the Firm. 


“OPTIMUS” PHOTOGRAPHIC OUTFITS, 


EXTRA LONG FOCUS. 
British Fournal of Photography says":—‘‘ The present model Rayment Camera is 


among the very lightest of actually rigid cameras offered to the public. The rapidity of 

opening and closing is greatly facilitated by the additional arrangement for throwing the 

pinion out of gear from the rack. There is no curtailment of view when lenses of short 

focus and wide angular aperture are in use. All movements , Becouuary to the modern r 

scientific photographer are included in this compact instrument.’ 

: ; Psi, Including Rayment Camera, Three Double Dark Slides, ‘* Optimus” Rapid Rectilinear 
— Lens, Instantanecus Shutter, Tripod Stand, Waterproof Case, complete— 

ere 4 44 x 33 5x4 £464 x 43 84 x 63 10 x 8 12 x 10 15 x 12 inches. 
£10 £11 £12 £15 £20 £25 £30 


PERKEN, SON & RAYMENT, ts: oxroz Street. LONDON. 
ALE. BARGAINS. | 
MAGNIFICENT BINOCULAR MICROSCOPE, Ross, | o STAN-LEY 


Res “ae —— -class Objectives and Accessories. Cost £150. Price 


MAGNIFICENT BINOCULAR MICROSCOPE, Beck, 


a a class Objectives and Accessories. Cost £ £120. Price 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


| mathematical, Drawing, and Surveying Instruments 


| of every description, 
FIRST-CLAS ss LARGE ,MONOCULAR | MICRO- Ofthe Highest Quality and Finish, at the most Moderate Prices. 
HIGH-CLASS PORTABLE BINOCULAR MICRO- Illustrated Price List Post Free. 


Swirt. Cost £30. Price £16 16s. | W.F.S. obtained the only Medal in the Great Exhibition of 1862 for 
MONOCULAR MICROSCOPE, SmirH and Beck, with | Excellence of Construction of Mathematical Instruments, and the only Goud 


Objectives and Accessories. £11 11s. A Smaller Microscope with | Mepat inthe International Inventions Exhibition 1885 for Mathematical 
Objectives, 4217s. 6d. All Bargains, Particulars Free. i | Work. Silver Medal, Architects’ Exhibition, 1886. 


Apply to W. C. Hucues, Brewster House, Mortimer Road, Kingsland, N. Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 7‘ 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. | SIR GEORGE B. AIRY. 

THOMAS HENRY HUXLEY. | J. LOUIS R. AGASSIZ, 

CHARLES DARWIN. JEAN BAPTISTE ANDRE DUMAS. 

JOHN TYNDALL. SIR RICHARD OWEN, 

SIR GEORGE GABRIEL STOKES. JAMES CLERK MAXWELL, 

SIR CHARLES LYELL. JAMES PRESCOTT JOULE. 

SIR CHARLES WHEATSTONE. WILLIAM SPOTTISWOODE. 

SIR WYVILLE THOMSON. | ARTHUR CAYLEY. 

ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 

LORD KELVIN. JOHN COUCH ADAMS. 

BARON ADOLF ERIK NORDENSKJOLD. JAMES JOSEPH SYLVESTER. 

HERMANN L. F. HELMHOLTZ. DMITRI IVANOWITSH MENDELEEF. 

=| a SIR JOSEPH DALTON HOOKER. LOUIS PASTEUR. 
at WILLIAM HARVEY. 
SIR ARCHIBALD GEIKIE. 
acm N.B.—The Portrait of Sir A. Geikie is the First of a New Series. j 
Proof impressions of these, printed on India paper, may be had _from the Publishers, price 5s. each; or the Set 


of 28 Portraits in a Handsome Portfolio for £7 5s. carriage paid. The Portfolio may be had separately, price 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., F 
OFFICE OF “NATURE.” 20 KEDFORD STREET, S! RAND. ~ 


Cay AND Sons, LimiTEp, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
Cuay AND Co.,_at 29 Bedford London, W.C.. and 66 Fifth Avenue New York.—Tuurspay, April 4, 1895. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorDSWoRTH. 


No. 1328, VOL. 51.] 


THURSDAY, APRIL 11, 1895. 


PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved, 


NEWTON & CO.’S 


NEW PATENT 


“DEMONSTRATOR'S ” 


FOR OIL OR LIMELIGHT. 
With Prism for Erecting, and 
for Vertical Projection. 
Price £9 9s. 

3, FLEET ST., 
LONDON. 


BECK’S MIC 


LANTERN, 


The most simple 
and efficient 
Single Lantern 


for general 
scientific work. 


of Lanterns, Pro- 
jection Appara- 

tus and Slides 
Post Free, 


OSCOPES. 


STAND No. 25. 


No. 


25a4.—THIS MODEL, with 
I-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


£6 10s. 


. 258.—THIS MODEL, with 


3-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


£7 5s. 


. 298.—The addition of Abbe 


Condenser to 258 with Iris 
Diaphragm and Focussing 
and Swinging Adjustments, 


£8 15s. 


FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, B.C. 


6 stamps. | 


yet constructed 


NEW CATALOGUE 


BROWNING’S 


PHOTOGRAPHIC APPARATUS. 


LENSES, 


HAND 
CAMERAS, CAMERAS, 
STANDS, 


NEW ILLUSTRATED CATALOGUE OF PHOTOGRAPHIC 
APPARATUS POST FREE. 


JOHN BROWNING, 
63 STRAND, LONDON, 


NEGRETTI AND ZAMBRA, 


SULE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest and Most Perfect 
form. 


Price 
£5 15s. 6d. 


With a supply of Charts 


NEGRETT! 


AND 


ZAMBRA, 


Scientiric 
InstruMENT Makers 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 
Branches :—45 Cornhill ; 
122 Regent St., London 
Illustrated Description 

Post Free. 


ted Cc 1 600 Pages, 
1200 Engravings, Price 55. 6d. 
Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 


NEGRETTI & ZAMBRA’S “‘ II} 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on May 1. 

The Hospital is the largest in the kingdom; ae 800 beds are in 
constant use. 

Appointments: House physicians, house surgeons, &c. Forty of these 
appointments are made annually. Dressers, clinica! clerks, &c., appointed 
every three months. All are free to Students of the College. "Holders of 
resident appointments have free board. 

SCHOLARSHIPS AND Prizes.—Twenty-six Scholarships and Prizes are 

iven annually. Students entering in May can compete for the Entrance 
in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves for examination in July. 

Special Classes are held for the Universiy of London Examinations. 
Special entries for Medical and Surgical Practice can be made. 

A reduction of 15 guineas is made to the sons of ot the p 

The Metropolitan and other railways have stations close to the "THesrital 
and College. 

For information apply, personally by letter, to 

UNRO SCOTT, Warden. 

Mile End, E. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 

The SUMMER SESSION will commence on WEDNESDAY, MAY 1. 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 

A Scholarship of £50, open to University Students, and other Prizes and 
Scholarships of the value of £500, are offered for annual competition. All 
Appointments are open to Students without extra charge. 

Special Classes for the Examinations of the University of London, are 
held throughout the year. 

Tutorial Classes are held prior to the Second and Final Examinaiions of 
the Conjoint Board in January, April, and July. 

A Register of Ray lodgings, and of private families receiving 
Boarders, is kept in the Secretary’s Office. 

Excellent Day Ciub accommodation is provided in the School Building. 

Seegetheess and all particulars may be obtained from the Medical 


Secre Mr. G. RENDLE. 
_ G. H. MAKINS, Dean. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences on MAY 1, and Students then 
entering are eligible for the Open Scholarships offered for Competition on 
September 24 and the two following days. 

‘The Hospital contains 695 Beds, of which 500 are in constant occupation. 
The House Physiciancies, House Surgeoncies, Dresserships, and all other 
Appointments are given according to the merits of the Candidates, and with- 
out extra payment. 

Scholarships and Prizes amounting in the aggregate to £550, are open for 
competition toall Students. Special Classes are held for the Examinations 
of the University of London. 

Five Entrance Scholarships. —Three Open Scholarships in Classics, Mathe- 
matics and Modern Languages; one of the value of £100, open to Candi- 
dates under twenty years of age; and two others of the value of £50 and 
£30 respectively, open to Candidates under twenty-five years of age. Two 
Open Scholarships in Chemistry, Physics, and Biology ; one of the value of 
4150, and another of £60, open to Candidates under twenty-five years of 
age. 

For prospectus and further information apply to the Dean, Dr. L. E. 
Suaw, Guy’ s Hospital, London, S.E. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 


The SUMMER SESSION begins on MAY 1. The work is arranged so 
that a Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 


V. A. H. HORSLEY, M.B., B.S., F.R.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A. Secretary. 


BEDFORD COLLEGE, LON DON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Founded 1849. 
Principal—Miss Emity Penrose. 
SESSION 1894-5. 


EASTER TERM will begin on THURSDAY, APRIL a5. 
All inquiries as to the Lectures and Residence in the College to be made 


of the Principat. 
LUCY CY J. RUSSELL, Honorary Secretary. 


An An Assoc. R. C. ‘Ss. in Chemistry, with First- 
class Expt rience and highest References, seeks immediate Engagement 
as DEMONSTRATOR or MASTER in CHEMISTRY, &e., at 
Science Institute or Technical College.—Apply, ‘* Helium,” c/o 
Advertising Offices, 163 Queen Victoria Street, London, E.C. 


WANTED, for a London Weekiy Paper 
connected with SCIENCE and EDUCATION, a thoroughly competent 
Evpiror, prepared to devote about three + a week to the interests 
4 the Apply, in first place, to W.,”" c/o Mr. Rice, 86 Fleet 

Street, E.C. 


SOUTH-WEST LONDON 
POLYTECHNIC. 
MAURESA ROAD, S.W. 


The Governors are prepared to receive applications for the appoint 
of HEAD MASTER ofthe Chemical Department. ‘The Pee 
fixed at £250 per annum, and the duties and stipend will commence on 
September 1. 

In the meanwhile arrangements will be made with the Candidate 
appointed to enable him to confer with the Governor and Principal respect- 
ing the equipment of his department. 

Applications must be made on or before April 29, on forms which will be 
supplied on application t to the SECRETARY. 


UN IVERSITY OF GLASGOW. 
EXAMINERSHIPS IN MEDICINE. 

The University Court of the University of Glasgow will shortly proceed 
to Appont TWO EXAMINERS for DEGKEES in MEDICINE, to 
Examine in CLINICAL MEDICINE and CLINICAL SURGERY 
respectively. 

The Appointment will in each case last till December 31, 1898, at the rate 
of £50 annually. 

Candidates Should lodge twenty printed copies of their applications and 
testimonials with the undersigned on or vefore Wednesday, May 1, 1895. 

ALAN E. CLAPPERTON, 
Secretary of the Glasgow University Court, 
gt West Regent Street, Glasgow. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NO. KOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec- 
tions or Jewels; likewise. a unique Upal Table Top; also, is a large 


buyer of Jewels, Cut and Uncut. 


A 


Manuvacrunne OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 
Catalogues Free. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, G« ters, Optical 
Benches, &c., &c. Instruments for oa osu constructed to 
Clients’ own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.), 
56 Crogsland Road, Chalk Farm, Lendon, N.W. 


LIVING SPECIMENS 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornti, and other 
Pond Life. Specimen (ube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana : Lineus, Amphiporus ; Nereis. 
Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Asterias, Echinus ; Ascidia, Salps 
(preserved), Scyllium, Raia, &c., 

For orices and more detailed lists ee to 

B _B ological Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with, Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 

ROCK SECTIONS for the MICROSCOPE 1s. 6d. each, Post Free- 

CaTALoGuEs GRATI 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


THE DIRECTOR. 
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Sale by Huction. 


MONDAY AND TUESDAY. APRIL 22 AND 23. 
VALUABLE BIRDS’ EGGS AND NESTS. 


MR.J.C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY 
and TUESDAY, APRIL 22 and 23, at 12.30 precisely each day, the 
first portion of the valuable and extensive Collection of Birds’ Kggs 
and Nests formed by Mr. Leorotp Fietp, F.R.S.E. The First Day s 
Sale will comprise the Eggs ofthe Birdsof Prey. ‘The Second Day will 
include a Splendid Series of Nests and Eggs of British Birds ; also an 
Egg of Epyornis Maximus, Bones of Moa and Great Auk, and 
a magnificent Specimen of the Great Auk and Egg, from the 
Collection of the late Sir WiLt1AmM MiILner, Bart. 


On view the Saturday prior, ro till 4, and Mornings of Sale, and Catalogues 
had. 


F. H. BU TLER,M.A. Oxon., Assoc. R.S.Mines. 
NATURAL HISTORY AGBNCY, 


158 BROMPTON ROAD, LONDON, 


Dealerin Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Granophyre 
with crystallised Albite and Topaz, Mourne Mts. ; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready. THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. SawvEr’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


For MINERAL COLLECTIONS & SPECIMENS 
JAMES R. GREGORY'S MUSEUM & STORES 


FOR 
WELLAUTHENTICATED SPECIMENS. 


The Cheapest, Best, and Largest Stock in London. 

Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite. 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London. 

NEW CATALOGUES AND PRICE LISTS, POST FREE. 


JAMES R. GREGORY’S 


MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer,Gongs Shells,and other Curios. 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

of every description, 
Ofthe Highest Quality and Finish, at the most Moderate Prices. 
lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
MepAt inthe International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 

Address '—GREAT TURNSTILE. HOLBORN, LONDON. W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHKS’S PALTEN'] COMBINATION OPTICAL LAN- 
TERN, used by late W. LANT CARPENTER, Esq., Prof. ForBEs,&c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRATTAN Guinness, Madame 
Avg.ina Parti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
4&1 55. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleid pe. Cheapest Lantern Outfits in the World. Grandly Illus. 
trated atalogue, over 180 choice Engravings, 6d.; Postage, 3¢. List of 
300 Le ‘ure Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Fr: .—W. C. HUGHES, Spsciatist, Brewster House, 82 Mortimer 
Road. Kingsland N. 


BOOKS FOR SALE. 


ATTI DELLA R. ACCADEMIA DEI LINCEI.— 
First Series, Vols. 8 and 9 [1854-6], 25 Sessione 1-6 [1871-2], 26 Ses- 
sione 2 and 8 [1873]. Second Series, Vols. 1 to 3, parts 1, 5-8 [1873-77]. 
Third Series: Tranmsunti, 8 Vols. [1877-83]. Memorie, Scienze 
Matematische, &c., 19 Vols. and Scienze Morali, &c., Vols. 1-7 and 9 
(1877-81). Fourth Series: Memorie, Scienze Matematische, 5 Vols. 
[1884-8]. Rendiconti,7 Vols. [1884-91]. Fifth Series, Rendiconti, Vol. 
1, Fasc. re 2[1892], /# partsas issued. The late Prof. John Couch 


Adams’ copy. £18. 
COMPTES RENDUS.—Vols. 4 to 23, 26 to 33, 42, 43. 
45 to 87, 90, or. 28 vols. half-calf, 12 in cloth, the rest in s. 


os. wanting, 4 Tables and 2 Titles wanting.) Inall,75 Vols. 1837- 


1880. £9. 

LAGRANGE, JOS. LOUIS DE.—Cuvres completes. 
14 Vols. 1867-92. £13 108. 

FLAMSTEED.—Historiae Coelestis libri duo. Folio, calf. 


Very scarce. 1712. 18s. 


MACMILLAN & BOWES, CAMBRIDGE. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 


ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SeceeTaries—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £20,000,000. 


BREAKFAST—SUPPER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 
HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE 7s “ PHUSIS” 


LONDON. 
CHARGES FOR ADVERTISEMENTS. 

Three Linesin Column ....... 0 2 6 
Per Line after oo 9 
One Eighth Page, or Quarter Column. o 18 6 
Quarter Page, or Halfa Column . . 115 0 
Halfa Page, ora Column ...... 3 5 0 
SUBSCRIPTIONS TO « NATURE. 
s. d. 

To ALL PLACES ABROAD :— 


Money Orders payable to MACMILLAN & CO, 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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EDWARD STANFORD'S PUBLICATIONS. 


Second Edition, Revised and Enlarged, 16s. 
THE PARTITION OF AFRICA. By J. 


SCOTT KELTIE, Assistant Secretary to the Royal Geographical 
Society, Editor of Statesman’s Year-Book.”” With 24 Maps. 
Large Crown Svo, Cloth. 


NEW ISSUE = STANFORD'S COMPENDIUM OF GEOGRAPHY 
AND TRAVEL, REWRITTEN, AND WITH NEW 
ILLUSTRATIONS. 

Just Ready, Large Crown 8vo, Cloth, 1 


AFRICA. Vol. l1—NORTH AFRICA. By 
A. H. KEANE, F.R.G.S., Author of ‘‘Asia,”’ in Same Series, 
“ Eastern Geography,” &c. With 9 Maps and 77 Illustrations. 


THE VOLUMES ALREADY ISSUED ARE :— 
AUSTRALASIA. Vol. I.—AUSTRALIA 


and NEW ZEALAND. By A. R. WALLACE, LL.D., F.R.S. 15s. 


AUSTRALASIA. Vol. IIL—MALAYSIA 
and the PACIFIC ARCHIPELAGOES. By F. H. H. GUILLE- 
MARD, M.D. 

** Dr. Guillemard’s volume is certainly the most interesting and accurate 
qos extant on the tropical portion of the Eastern Archipelago."— 
ature. 
Demy Svo, Cloth Extra. ros. 


A ROUND TRIP in NORTH ‘AMERICA. 
By Lady THEODORE GUEST. With 16 Page Illustrations, princi- 
cipally from the Author’ s Sketches. 

Well worth reading.” —Saturday Review. 
“* She wields a skilful pencil as wellasa pleasant pen." —Scotsman. 
** Written ina bright, breezy style, and is eminently readable.” —.Wan- 
chester Guardian. 
** The book is always very readable.” —Qucen. 


THE STANDARD MAP OF AFRIC 
STANFORD'S’ LIBRARY MAP OF 


AFRICA. New and Revised Edition, embodying the Results of the 
most Recent Explorations, and giving the Latest Alterations of 
Political Boundanes. Four Sheets, 65 in. by 58 in. ; 944 miles toan 
inch (2:5,077,382). Prices: Col loured Sheets, 3s5s.: mounted on 
rollers and \ amished, 438. } mounted to fold in case, 6os. ; mounted on 
spring roller, 


LONDON : EDWARD STANFORD, 
26 AND 27 COCKSPUR STREET, CHARING CROSS, S.W. 
GgOGRAPHER TO HeR MAJESTY THE QUEEN. 


SCIENCE PROGRESS 


A MONTHLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 


Edited ty J. BRETLAND FARMER, M.A. 
With the Co-operation of an Editorial Committee. 


Contents of APRIL Number. 


MOUNTAIN SICKNESS. By C.S. Roy, M.D., F.R.S., Professor of 
Pathology in the University of Cambridge. 

SPANISH ANTHROPOLOGY. By Joun Beppoe, F.R.S 

ON METAMORPHOSIS IN PLANTS. By K. GoEBEL, Ph.D., Pro- 
fessor of Botany in the University of Munich. 

THE COAGULATION OF THE BLOOD a4 PPLEMENTARY 
NOTE). By W. D. Hatuisurton, M.D., F.R.S., Professor of 
Physiology in King’s College, London 

THE ARRANGEMENT OF THE ATOMS IN A CRYSTAL. By 
H. A. MIERS, M.A. 

WHAT ISA “TENDENCY”? By A. W. Bennett, Lecturer on 
Botany at St. Thomas’ Hospital, London. 

ON THE GEOLOGY OF THE WESTERN ALPS. _ By J. W. 
GrecGory, Natural History Department, British Museum. 

NOTICES OF BOOKS 
ir CHEMICAL LITERATURE FOR FEBRUARY, 189s. 
Price HALF-A-CROWN. Subscription Price, 25s. per Annum, Post Free. 
Vous. I. and II. in Handsome Cloth Boards, each containing over 500 pp. 
Now Ready. Price 15s each. 


London: THE SCIENTIFIC PRESS. Limited, 428 Strand, W.C. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


TRANSACTIONS, Vol. XIII. Part 10, Price 


125., Conta the following Papers :—*‘ Descriptions of Nine New 
Species dous Crustac eans from the Tropical Atlantic.’”” By 
the Rev. Txowa- R. R. Steveinc, M.A. With Five Plates. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1294. Part IV. Completing the Volume 
containing the Papers read at the Scientific Meetings held in November 
and Decembe 894. With Twelve Plates. Price 12s. 

To be obtained at the Society's Office (3 Hanover Square,W.), or through 
any Bookseller 


MESSRS. BELL’S LIST. 


Three Vols, Post 8vo. 75. 6d. each. 

BRITISH FUNGUS-FLORA. A Classified 
Text-Book of Mycology. By GEORGE MASSEE, Author 
of ‘The Plant World.” With numerous Illustrations, 

*,* A Supplementary Volume, completing the Work, is in 
the Press. 

**A text-book of mycology worthy both of the importance 
of the subject and of the confidence of the student.” — West. 
minster 

p. 8vo, Cloth, Limp. 45. 60. 

THE BOTANIST’ Ss POCKET. BOOK, con- 
taining, in a tabulated form, the Chief Characteristics of 
British Plants, with the Botanical Names, Soil or Situa- 
tion, Colour, Growth, and Time of Flowering of every 
Plant, arranged under its own Order, with a Copious 
Index. By W. R. HAYWARD. Seventh Edition. 

Small Post 8vo. 7s. 6¢. 

THE STUDENT’S HAND- BOOK OF 
PHYSICAL GEOLOGY. By A.J. JUKES-BROWNE. 
With numerous Diagrams and Illustrations. Second Edi- 
tion, Revised and greatly Enlarged. 

‘*Should be in the hands of every teacher of geology.”— 

Journal of Education. 

Small Post 8vo. 7s. 6 

THE BUILDING OF THE BRITISH 
ISLES. A Study in Geographical Evolution. Second 
Edition, thoroughly Revised and Re-written. With Maps. 

‘* We have followed Mr. Jukes-Browne with much pleasure 
through this very interesting study in geographical evolution, 
and can strongly recommend it to the attention of all geologists 
and physical geographers. ””— Geological Magazine. 

Small Post 8vo. 6s. 

STUDENT’S HAND-BOOK OF HIS- 
TORICAL GEOLOGY. With numerous Diagrams 
and Illustrations. 

** An admirably-planned and well-executed ‘ Hand-book of 

Historical Geology.’”’—/ournal of Education. 


Demy S8vo. 12s. 

THEORY OF NUMBERS. Part I. By 
G, B. MATHEWS, Fellow of St. John’s College. 

This treatise is intended to provide English students with 
an intelligible outline of the Theory of Numbers which may 
serve as an introduction to the detailed study of the subject at 
first hand. It includes chapters on the Divisibility of Numbers, 
the Theory of Congruences, Binary Quadratic Forms, the Com- 
position of Forms, Cyclotomy, the Distribution of Primes, &c. 

Demy 8vo. Vol. I., tos. 6¢. Vol. II., 125, 6a. 

A TREATISE ON HYDRODYNAMICS, 
with numerous Examples. By A. B. BASSET, M.A., 
F.R.S., Trinity College, College, Cambridge. 

Demy 8vo. 7s. 6d. 

AN ELEMENTARY TREATISE ON 
HYDRODYNAMICS AND SOUND. By A. B. 
BASSET, M.A., ht S., aes College, Cambridge. 

y Sve. 

A TREATISE ON’ PHYSICAL OPTICS. 
By A. B. BASSET, M.A., F.R.S., Trinity College, 
Cambridge. 

Crown 8vo. 6s. 

THE ELEMENTS OF APPLIED 
MATHEMATICS. Including Kinetics, Statics and Hydro- 
statics. By C. M. JESSOP, M.A., late Fellow of Clare 
College, Cambridge, Lecturer in Mathematics in the 
Durham College of Science, Newcastle-on-Tyne. 

NEW VOLUMES OF THE CAMBRIDGE MATHE- 

MATICAL SERIES. 

CONIC SECTIONS TREATED GEO- 
METRICALLY. By W. H. BESANT, Sc.D., F.R.S. 
Ninth Edition. Revised and Enlarged. Crown 8vo, 4s. 6d. 

SOLUTIONS TO CONIC SECTIONS. 
By W. H. BESANT, Sc.D. Fifth Edition, Revised. 5s. net. 


London: GEORGE BELL & SONS, York Street, 
Covent Garden, W.C. 
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DIARY OF SOCIETIES. 


Lonpon. 
THURSDAY, Aprit 
Geotocists’ Association (London Bridge, L.B.and S.C.R), at 4.55 p.m. 
—Excursion to Isle of Wight. 
TUESDAY, Aprit 16. 
Rovat Society, at 8.—Photo-Mechanical Pr 


WEDNESDAY, Aprit 17. 


RovaL METeorOLOGICAL Society (12, Great George Street, Westminster), 
at 7.30.—The Frost of January and February, 1895, over the British 
Isles: F. Campbell Bayard and William Marriott.—Some Hints on 
Photographing Clouds: Birt Acres. 

Rovat Microscopicat Society, at8.—On the Form and Proportion of 
the Brain in the Oribatidde and in some other Acarina : A. D. Michael. 

Inventors’ INSTITUTE, at 8. 

British ARCHAOLOGICAL ASSOCIATION, at 8. 


THURSDAY, Aprit 18. 
GINNEAN Society, at 8.—Observations on the Loranthaceze of Ceylon: 


F. W. Kee ble. 
FRIDAY, Aprit 19. 


Quexett Microscopic at 8. 
MALACOLOGICAL Society, at 8. 


ABC FIVE-FIGURE LOGARITHMS 


FOR GENERAL USE. 
By C. J. WOODWARD, B.Sc. 
Containing Mantissz of Numbers to 10,v00 Log. Sines, 
Tangents, Cotangents and Cosines to 10” of Arc. 


‘*We know of no tables so convenient for the ordinary every-day calcula- 
tions of engineers, surveyors, and practical mathematicians generally.”— 


Atheneum. 
E. & F. N. SPON, 125 Strand. 


1Alembic Club Reprints of Historical Works relating to Chemistry, 


ESSAYS OF JEAN REY (1630). Onan Inquiry into the Cause where- 
fore Tin and Lead increase in Weight onCalcination. Just Published, 
Crown 8vo, Cloth, rs. 8@. post free. 


Alembic Club Reprints, Nos. 1 to 10, uniform with above, at same price, 
excebting No. 9, 28. 2d., post free. 


WILLIAM F. CLAY, Publisher, 13 Teviot Place, Edinburgh. 


BEST DRAPER’S INK (DICHROIC) 
BLACK 


INK 
KNOWN 


Can be obtainedin London, through Messrs. BarcLAyY & Sons, Farringdon 
Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


In Jars, 6d., is., & 2s. each. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


St. Tibb’s Row, Cambridge. 


NOW READY. 

Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Earth Tremors. YULE’S HARtMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 

Post Free on Application. 


MANUFACTURERS CF IMPROVED MICROTONES AND 
ACCESSORIES FOR SECTION CUTTING. 


Seismographs for automatically recording some of the Phenomena 
of Earthquakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 
“Instrument Company, Cambridge.”’ 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY 


NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 


CONDUCTED BY 


Professors HUMPHRY, TURNER, and M‘KENDRICK. 


Vol. XXIX.—New Series, Vol. IX. Part III.—APRIL 1895. 
Now Ready. Price 6s. 


With Plates and Figures in Text. 


CONTENTS : 

1.—W. L. H. Duckworth. Variations in Crania of Gorilla Savagei. 

2.—B. C. A. Windle, M.D. Effects of Electricity and Magnetism on 
Devewpment. 

3-—W. E. Collinge, F.Z.S. Unsymmetrical Distribution of Cranial 
Nerves of Fishes. 

4.—E. Fawcett, M.B. Structure of Inferior Maxilla, with Special Refer- 
ence to Inferior Dental Canal. 

5.—T. Gregor Brodie, M.D. Extensibility of Muscle. (Plates VI., VII.) 

6.—Hubert Higgins. Semilunar Fibro-Cartilages and Transverse Liga- 
ment of Knee-Joint. 

7. —W. Sorensen, Copenhagen. What is the Function of the Weberian 
Ossicles ? 

8.—Sir W. Turner. On M. Dubois’ Description of Pithecanthropus 
erectus. With Remarks on so-called Transitional Forms between 
Apes and Man. 

9.—F. G. Parsons, F.R.C.S. Movements of Metacarpo-Phalangeal Joint 
of Thumb. 

1o.—A. Keith,M.D. Modes of Origin of Carotid and Subclavian Arteries 
from Arch of Aorta in Some of the Higher Primates. 

11.—D, Hepburn, M.D. Rare Abnormal Arrangement of Cardiac Coronary 
Arteries. 

12.—B. C. A. Windle, M.D. Report on Recent Teratological Literature. 

13.— Notices of New Books. 

14.—Proceedings of the Anatomical Society of Great Britain and Ireland. 


London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 


Quarterly, Price as. 6d. 


THE RELIQUARY and ILLUSTRATED 
ARCHAOLOGIST. 


Edited by J. ROMILLY ALLEN, F.S.A. Scot. 
Contents of Aprit Part. 
ON DENEHOLES. By Miter Curisty. Illustrated. 


THE ABBAYE DES DUNES, NEAR FURNES, IN FLANDERS. 
By A. Louisa TuornTon. 


NOTES ON ROMANO-BRITISH ARTICLES. Recently added to 
os nt of the Wilts Archzological Society. By E. H. Gopparp. 
ustrated. 


ILLUSTRATED NOTES. Penannular Brooch used in India,—Pre-Re- 
formation Chalice, Jurby, Isle of Man.—Henderland Hill Fort, Peebles- 
shire.—Recent Discoveries at Durham Cathedral.—Key of Ancient 
Church Chest at South Creake, Norfolk.—Bronze on Dartmoor. 


NOTICES OF NEW PUBLICATIONS. 

BIBLIOGRAPHY OF ARCH£OLOGICAL PUBLICATIONS. 
ANNOUNCEMENTS OF FORTHCOMING PUBLICATIONS. 
ANTIQUARIAN NEWS ITEMS AND COMMENTS. 


London: BEMROSE & SONS, Limited, 23 Old Bailey, and Derby. 


Now Ready. 700 pages, Medium 8vo, Cloth, 16s. 


FLAMMARION’S POPULAR ASTRONOMY 


Translated by J. ELLARD GORE, F.R.A.S. 
With 3 Plates and 288 Illustrations. 


‘* Simplicity of arrangement and of statement are part of his charm and of 
his success.’’—Scotsman. 

** Full, lucid, and well up to date.” —Dazly Chronicle. 

‘It is a fascinating work.”—Daily News. 

‘* Asa manual for those who wish to obtain a good general knowledge of 
astronomy, this work will be found unsurpassed.” —Scrence Gossi. 

** Of the translation we can only speak in terms of praise. Not only does 
it well represent the original, but Mr. Gore has added useful notes for the 
purpose of bringing the information upto date, and has also increased the 
number—already very considerable--of the excellent illustrations, so that 
the work is likely to become as popularin England as it has been in France.” 
—Atheneum. 


Londen: CHATTO & WINDUS, 214 Piccadilly. 
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EXTRA LONG FOCUS CAMERA, 


ao British Journal of Photography says':—‘*The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
(\ae opening and closing is greatly facilitated by the additional arrangement for throwing the 
\ ; £ H pinion out of gear from the rack. There is no curtailment of view when lenses of short 
if focus and wide angular aperture are in use. All movements necessary to the modern 
1, scientific photographer are included in this compact instrument.” 
Pi Including Rayment Camera, Three Double Dark Slides, “* Optimus” Rapid Rectilinear 
Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 
4% x 3} 5x4 64 x 49 84 x 63 Io x 8 I2 x 10 15 x 12 inches. 
£10 £11 £12 £15 £20 £25 


£30 
PERKEN, SON & RAYMENT, oxrons Street. LONDON. 


HARVEY 


STUDENT'S ELECTRICAL SET, 


at 


RAYMENTS PROVED PATENT. 


2s. 
STUDENT'S GALVANIC SET, 
£2 5s. 


Cheap School Apparatus. 
TESLA’S APPARATUS, &c. 


56 CHARING CROSS ROAD, 


“MACMILLAN & CO’S NEW BOOKS. 


THE CAMBRIDGE NATURAL HISTORY. Edited by S. F. Harmer, M.A., 
and A. E. SHIPLEY, M.A. Volume III., MOLLUSCS and BRACHIOPODS. By Rev. A. H. COOKE, M.A. 
Fellow of King’s College, Cambridge ; A. E. SHIPLEY, M.A., Fellow of Christ’s College, Cambridge ; and F. R. C 
REED, B.A., Trinity College, Cambridge. Illustrated. Medium 8vo, 17s. net. 

THE TIMES.—“ Altogether, to judge from this first volume, ‘The Cambridge Natural History’ promises to fulfil all the 
expectations that its prospectus holds out.” 


SIR SAMUEL BAKER: a Memoir. By T. Dovcras Murray, F.R.GS., 
Executor to the late Sir Samuel Baker, and A. SILVA WHITE, Honorary F.R.S.G.S., Author of ‘* The Development 
of Africa,” &c. With Illustrations, Maps, and Portraits. 8vo, 21s. 

DAILY NEWS.—“ Although Baker’s work in the Soudan ceased twenty years ago, the record of it here given will be of 
the greatest use to all who desire to understand the Central African problem.” 
DAILY CHRONICLE.—‘‘ The handsome book is profoundly interesting.” 


THE AMERICAN COMMONWEALTH. By James Bryce, Author of ‘ The 


Holy Roman Empire,” M.P. for Aberdeen. Vol. II., extra crown 8vo, 12s. 6d. 

Nore.—This (the third) edition has been completely revised throughout, and contains, besides many important alterations, 
four entirely new chapters, dealing respectively with the history of the Tammany Ring in New York City, the Outlines of 
American geography and some of the effects on the growth of the United States attributable to them, the South since the War, 
and the Present and Future of the negro. 


SHORT STUDIES IN NATURE KNOWLEDGE. An Introduction to the 
Science of Physiography. By WILLIAM GEE, Certificated Teacher of the Education Department, and of the Science 
and Art Department ; Assistant Lecturer Manchester Field Naturalists’ Society. Crown 8vo, 3s. 6d. 


THE EVOLUTION OF INDUSTRY. By Henry Dyer, C.E., M.A., D.Sc. 


Honorary Principal, Imperial College of Engineering, Japan ; Life Governor, Glasgow and West of Scotland Technical 
College ; Member of the Institution of Naval Architects, &c. 8vo, Ios. net. 


ASPECTS OF THE SOCIAL PROBLEM. By Various Writers. Edited by 
BERNARD BOSANQUET. Crown 8vo, 2s. 6d. net. 


MACMILLAN AND CO., LONDON, 
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Crown 8vo. 
POPULAR LECTURES and AD- 
DRESSES. 


By Lord KELVIN, P. R.S. In Three Vols. 

Vol. IL THE CONSTITUTION OF MATTER. 
Second Edition. 7s. 6d. 

Vol. II. GEOLOGY AND GENERAL PHYSICS. 


s. 6d. 
’ Vol. III. PAPERS ON NAVIGATION. 7s. 6d. 


HOW to DRAW aSTRAIGHT LINE: 
a LECTURE on LINKAGES. 
By A. B. KEMPE, F.R.S._ Illustrated. 15. 6. 


On LIGHT. 


The Burnett Lectures. By Sir GEORGE GABRIEL 
STOKES, F.R.S. Three Courses. I. ON THE NATURE 


oF Licnt. II. ON LIGHT As A MEANS OF INVESTIGA- 


TION. III. On BENEFICIAL EFFECTS OF LIGHT. | 


7s. 6d. 


LIGHT: a SERIES of SIMPLE, 
ENTERTAINING, and USEFUL 
EXPERIMENTS. 


By A. M. MAYER and C. BARNARD. Illustrated. 
2s. 6d. 


POLARISATION of LIGHT. 
By W. SPOTTISWOODE, F.R.S. Illustrated. 35. 6d. 


SOUND: a SERIES of SIMPLE, 
ENTERTAINING, and INEX- 
PENSIVE EXPERIMENTS. 

By A. M. MAYER. 3. 6d. 


MODERN VIEWS 
CITY. 


By Prof. O. J. LODGE, F.R.S. Illustrated. 6s. 6d. 


A CENTURY of ELECTRICITY. 


By T.C. MENDENHALL. 4s. 


of ELECTRI- 


The CHEMISTRY of the SECOND- 
ARY BATTERIES of PLANTE 
and FAURE. 


By Ps H. GLADSTONE, F.R.S., and A. TRIBE. 
2s. 


The CHEMISTRY of 
GRAPHY. 


By Prof. R. MELDOLA, F.R.S. Illustrated. 6s. 


PHOTO.- | 


SERIES. 


Crown 8vo. 
| CHARLES DARWIN. 


Memorial Notices reprinted from Nature. By THOMAS 
H. HUXLEY, F.R.S.; G. J. ROMANES, F.R.S. ; 
Sir ARCHIBALD GEIKIE, F.R.S.; and W. T. DYER, 
F.R.S. 2s. 6d. 


The SCIENTIFIC EVIDENCES of 
ORGANIC EVOLUTION. 


By GEORGE J. ROMANES, F.R.S. 2s. 6d. 


Are the EFFECTS of USE and DIS- 
USE INHERITED? 


An Examination of the View held by Spencer and Darwin. 
By W. PLATT BALL. 3s. 6d. 


EXPERIMENTAL EVOLUTION. 
By H. D. VARIGNY. 55. 


TIMBER, and some of its DISEASES. 
By Prof. H. M. WARD, F.R.S. Illustrated. 6s. 


On the COLOURS of FLOWERS. 
By GRANT ALLEN, Illustrated. 35. 6d. 


FLOWERS, FRUITS, and LEAVES. 
By JOHN LUBBOCK, M.P., I’.R.S. Illustrated. 
45. 6d. 


BRITISH WILD FLOWERS, con- 
sidered in RELATION to IN- 
SECTS. 

By Sir JOHN LUBBOCK, M.P., F.R.S. Illustrated. 

45. 6d. 


TheORIGIN andMETAMORPHOSES 
of INSECTS. 


By Sir JOHN LUBBOCK, M.P., F.R.S. With Illus- 
trations. 35. 6d. 


The APODIDA. A MORPHOLOGI- 
CAL STUDY. 


By HENRY MEYNERS BERNARD, M.A., Cantab. 
With 71 Illustrations. 7s. 6d. 


The RIGHT HAND: LEFT-HAND- 
EDNESS. 


By Sir D. WILSON, LL.D., F.R.S.E. 
45. 6d. 


Illustrated, 


SEEING and THINKING. 


By Prof. W. K. CLIFFORD, F.R.S. Diagrams. 35. 6a. 


MACMILLAN AND CO., LONDON, 
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TO H.R.H. THE PRINCE OF OF WALES, THE EMPRESS OF GERMANY, &c. 


BRAND & CO.’S 
a) 


Sat, A FINE TONIC AND 


DIGESTIVE. 
SSENCES of BEEF, 
MMUTTONSVEAL & CHICKEN, A ll 
rea TURTLE Sone ent relish for “fish, flesh, 
EAT LOZENCES 497 


PORTABLE OIL ENGINES. 


Suitable for all classes 


ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT. 


REFERENCES, é&c., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., Ltp., OPENSHAW, MANCHESTER, 


—NEW AND INTERESTING. 


Xanthidzin Flin ... ove 


| Spinal Cord of Cat, from Dorsal, Cervical and Lumbar 
Precious Opal and Matrix... ove on o 16 three sections, mounted separately on one Shde o 2 6 
New Polycistina from Jeremie, Hayti .. - o 1 o | Section of Retina, showing Rods and Cones ... ° 30 
Group of about ro different species of Foraminifera, all perfect .. o 1t 6 | Setof 18 am, illustra ae the structure of the Human Eye, in in 
Female head of Marchantia, showing mature Sporogonium ow O © oO | ase ” 117 6 
Section of Bud of Yucca gloriosa a de o 2 0. Type Slide of 34 different species ‘of Holothuria and Sy napta, i in 
Section through entire eyes and head of. Frog, very fine ... o20 ‘ase, with list of names es 116 0 
bo ie ewt, a °o20 Type Slide of 12 different species, Spines of Echini, i in Case, with 
ae Type Slide of 100 Diatoms with list of names... a “23 6 list of names... we O18 © 
hae Transverse Sections of Hair of Peccary, stained, new o x 6. Type Slide of 24 Eggs of Butterflies, &c., with list “of names we O98 6 


Any of the above Objects forwarded by return on receipt of rp sey for price. Crassiriep List; representing a Stock of 40,000 First class Objects, 
post free on application. 
MICROSCOPES AND APPARATUS. 
Just 1nTRopuceD.—WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCUPE. Has completely rotating stage: the mechanical 


movements of stage are controlled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 
inches, the normal reading distance. 


upon applicat'on. 
WATSON & SONS’ TRIPOD EDINBURGH STUDENT'S MICROSCOPE is suitable fori investigations with the highest powers. The quality 
| and workmanship are the finest possible, and it is unequalled for stability and convenrence of manipu'ation by any other medium size or Student's 
Instrument. Price from £455. Full Illustrated Catalogue of Microscopes and Zon sent Post free on application to 


The tripod foot, which is very massive, has a spread of 10 inchesin each direction. Full particulars forwarded 


Opticians to H.M. Government, 313 HIGH HOLBORN, LONDON, W.C., and 7% Swanston Street, Melbourne, Australia. 


KING, MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 15] No. 504, with 17 in. Plates, £4 10 
»» 503, », 15 in. ” 5 505, 20 in. ” £5 10 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL"), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


“WESTERN ELECTRICAL WORKS, BRISTOL. 
ESTABLISHED 1876. 


Printed by Richarp CLay anv Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co : at 29 Bedford Street, London, W.C., and 66 Fifth Avenue New York. —Tuursvay, April 11, 1 895. 
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| A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 
Nature trusts the mind which builds for aye.” —WORDSWORTH. 
No. 1 5 SI. THURSDAY, ‘APRIL 18, 3, 1895. "Price ‘SIXPENCE. 
Registered @ ot the General: Post Office, [All Rights are Reserved. 
JUST 
Glass Manufacture 67 Slides BROS. & CO. 
Pottery Manufacture.. 04 1 (F. H. NALDER 
Creatures of other Days ee C. W. S. CRAWLEY, 
Igneous Rocks A. SOAMES.) 
Wasps and their Nests. 
N Tin 50 16 RED LION ST. 
English History (Gardiner) ... ae 
English History (Green) CLERKENWELL, LONDON. 
Hygiene (Knight’s Series) ... 13 
a Corea ... 36 5, 
Ashantee Electrical Testing 
99 » AND HIGH-CLASS 
awalian Islands 119s, 
Southern California ... 39 os 
Deir-el-Bahari.. 30 INSTRUMENTS. 
6 Life and Duties of the Citizen ee ae 


DETAILED List FREE. 
The above Slides are strictly copyright, and are all published by 
NEWTON && co. 
6 Scientific Jnstrument Makers, 
38 FLEET STREET, LONDON. 


Complete Lantern and Slide Catalogue 6 stamps. 


ical 
sag { G R I F F I N S 
| NEW DRAUGHT 
| GAS FURNACES 
lia. 3 
WITH 
| INDESTRUCTIBLE 
Pa | OF CAST-IRON BURNERS, 
a WHITE HEAT in 
Crucibles or Muffles.s No Gauzes ; 
} Lm \ no Smoke. A perfect Bunsen Flame. 
j vA No troublesome Internal Fittings ; the 
3 = pet Cover swivels off; the Crucible is easily 
removed, Most powerful and reliable Burner. 
Melts Cast-iron in 35 Minutes from time of Lighting. 
ap ILLUSTRATED PRICE LIST POST FREE. 


JOHN J. GRIFFIN & SONS, 
22 GARRICK STREET, LONDON, W.C. 


Catalogues Post Free on 
application. 
TevLerHone No. 6770. 


Telegraph Address, Secohm, 
ondon.” 


NEGRETTI AND ZAMBRA, 


| SOLE MAKERS OF 


JORDAN'S SUNSHINE RECORDER. 


Latest and Most Perfect 
form. 


Price 


£5 15s. 6d. 


With a supply of Charts, 


NEGRETTI 


AND 


ZAMBRA, 


ScrenTIFIC 
INSTRUMENT MAKERS 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 


Branches :—45 Cornhill 

122 Regent St., London. 

dllustrated Description 
Post Free. 
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NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,”’ ‘oo Pages, 
| 1200 Engravings, Price 5s. 6d. 


Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.”’ 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY next (APRIL 23), at 3 o'clock, Prof. Georce Forsss, M.A., 
F.R.S. —First of Three Lectures on “‘ Alternating and Interrupted Electric 
Currents.” Half-a-Guinea the Course. 

ag: (APRIL 25), at 3 o'clock, Prof. Dewar, ‘M.A, LL.D., 
F.R.S., Fullerian Professor of Chemistry, R.1.—First of Four Lectures on 
“The Liquefaction of Gases.” Half-a-Guinea. 

SATURDAY (APRIL 27), at 3 o'clock, ArNoLD Dotmetscu, Esq.— 
First of Three Lectures on ‘* oy and Musical Instruments of the 16th, 
17th and 18th Centuries: 1, English: 2, French; 3. I:auan.” (With Illus 
trations upon Original hee very Half-a-Guinea.j 

Subscription to all the Courses in the Season, ‘'wo Guineas. 

agg (APRIL 26), at g o’c’ock, JoHN Hopkinson, Esq., M.A., 

F.RS.—* *The Effects of Electric Currents in Iron on its Magnet- 

To the Friday Evening Mectings, Members and their friends only are 
admitted. 


THE LONDON HOSPITAL MEDICAL 


COLLEGE. 
The SUsIMER SESSION commences on May 1. 


The Houspita' is the largest in the kingdom; nearly 800 beds are in 


constanc use. 

Appointments : House physicians, house surgeons, &c. Forty of these 
appointments are made annually. Dressers, clinical clerks, &c., 3 jointed 
evecy three months. All are free to Students of the College. olders of 
resident appointments have free board. 

SCHOLARSHIPS AND Prizes.—Twenty-six Scholarships and Prizes are 

iven annually. Students entering in May can compete for the Entrance 
in September. 

Special arrangements have been made to enable Students entering in May 
to present themselves for examination in July. 

Special Classes are held for the University of London Beneninetions. 
Special entries for Medical and Surgical Practice can be made. 

A reduction of 15 guineas is made to thesons of bers of the profe 
a and other railways have stations close to the Hospital 
For oa information apply, personally or A letter, to 

MUNRO SCOTT, Warden. 
Mile End, E. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 
The begins on MAY 1x. The work is arranged so 
that a Student may a y begin his Medical Curriculum then. 
Full information may be obtained ion either of the undersigned. 
V. A. H. HORSLEY, M.B., B.S., F.R.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A. Secretary. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Founded 1849. 
Principal—Miss Emity Penrose. 


SESSION 1894-5. 


EASTER TERM will begin on THURSDAY, APRIL as. 
All inquiries as to the Lectures and Residence in the College to be made 


of the Principat, 
LUCY J. RUSSELL, Honorary Secretary. 


SOUTH-WEST LONDON 
POLYTECHNIC, 
MANRESA ROAD, S.W. 


The Governors are prepared to receive applications for the appointment 
of HEAD MASTER ofthe Chemical Department. The Salary has been 
fixed at £250 per annum, and the duties and stipend will commence on 
September 1. 

In the meanwhile arrangements will be made with the Candidate 
appointed to enable him to confer with the Governor and Principal respect- 
ing the equipment of his department. 

Applications must be made on or before April 29, on forms which will be 
supplied on application to the SECRETARY. 


UNIVERSITY OF GLASGOW. 
EXAMINERSHIPS IN MEDICINE. 

The University Court of the University of Glasgow will shortly proceed 
to Appoint TWO EXAMINERS for DEGREES in MEDICINE, to 
Examine = CLINICAL MEDICINE and CLINICAL SURGERY 
respective 

he yoo 2 will in each case last till December 31, 1898, at the rate 
of £50 annually. 

Candidates _ lodge twenty printed copies of their applications and 
testimonials with the undersigned on or before Wednesday, May 1, 1895. 

ALAN E. CLAPPERTON, 
so the Glasgow University Court, 
est Regent Street, Glasgow. 


PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORATORY FOR THE FERMENTATIONS, 
COPENHAGEN (30 Frydendalsve}). 


Director: ALFRED JORGENSEN, 
Author of ‘* Micro-Organisms and Fermentation.” 


Courses cflnstruction, for Beginners as well as for Advanced Students, in 
the Physiol ogy and Technology of Fermentations, with particular regard to 
Hansen's System for the Ana ysis and Pure Cultivation of Yeast. 

The Laboratory possesses a numerous collection of Culture-Yeast Species, 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction:—Alfred Jérgensen: ‘‘ Micro-Orgamisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 
New Edition, 1893; French Edition (Paris, 1894); Third German Edition 
1892). 

E. Chr. Hansen: ‘‘ Untersuchungen aus der Praxis der Garungsindustrie”’ 
( Reitrige zur Lebensgeschichte der Mikroorganismen), published by R. 
Oidenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus du 
Laboratoire de Carisberg (Hagerup, Copenhagen). English Edition, 
London (Spon), 1895. 
_ Farther particulars on application to DirEcTOR. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN §{HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B. Sc., M.1.E.E. 
Senior-Instructor—C. CAPITO, M.I. 'g.E. -» M.1.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che. 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hilland the Central Institution. 


TOTTENHAM GRAMMAR SCHOOL, 


WANTED, a SCIENCE MASTER for Practical and Theoretical 
Chemistry : Sound, Light, and Heat ; also Magnetism and Electricity. Time 
to be occupied in Preparation and Instructicn to be equal to about three 
days weekly. 

Duties to commence in May next. 

Apply by letter, marked ‘‘Science,”. not later than April 30 inst., stating 
qualifications, salary required, and enclosing copies of three recent testi- 


monials, to 
Cc. E. BURROWS, Clerk to the Governors, 
_ April 16, 1895. 524 High Road, T ottenham. 


TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec- 
tions or Jewels; likewise, a unique Opal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 


Manvractu RER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
44 Hatton Garden, London. 


Catalogues Free. 


Skeletons for Biological Students. Frog 
Pe 12s. 6d.; Pigeon, 8s. 6d.; Rabbit, 8s. 6d.; Skull of Dog 
6d.—J. Witton, ealey, Batley. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


St. Tibb’s Row, Cambridge. 


NOW READY. 

Appendix to Descriptive List of Physical and Phy siological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured by the Company =~ <" 1892, including BIFILAR PEN- 
DUL for measuring Tremors, YULE’S HARMONIC 
ANALYSER, and PLAT INUM PYROMETERS for Scientific and 
Commercial purposes. 


Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 


Solemographs for automatically recording some of the Phenomena 
f Earthquakes, as supplied to many of the leading Observatories. 


Scientific Apparatus designed and manufactured for 
special purposes. 
Address all communications: 
‘‘Instrument Company, Cambridge.”’ 
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Sales by Auction. 


MONDAY AND TUESDAY NEXT. 
VALUABLE BIRDS’ EGGS AND NESTS. 


MR. J.C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street, Covent Garden, on MONDAY 
and TUESDAY, APRIL 22 and 23, at 12.30 precisely each day, the 
first portion of the valuable and extensive Collection of Birds’ Eggs 
and Nests formed by Mr. Leopotp Fietp, F.R.S.E. The First Day’s 
Sale will comprise the Eggs ofthe Birdsof Prey. The Second Day will 
include a Splendid Series of Nests and Eggs of British Birds ; also an 
Egg of AZpyornis Maximus, Bones of Moa and Great Auk, and 
a magnificent Specimen of the Great Auk and Egg, from the 
Collection of the late Sir Witt1am MILNER, Bart. 


On view the Saturday prior, 1o till +4 -— Mornings of Sale, and Catalogues 
ad. 


TUESDAY, APRIL 30. 
A COLLECTION OF BRITISH LEPIDOPTERA AND OTHER 
NATURAL HISTORY SPECIMENS. 


MR. J.C. STEVENS will Sell by Auction 
at hisGreat Rooms, 38 King Street, Covent Garden, on TUESDAY, 
APRIL 30, at half-past 12 precisely, the Valuable Collection of British 
Lepidoptera formed by Tue O’Rettty. Exotic Lepidoptera, Butter- 
flies in Papers, Birds’ Eggs and Skins, Animal Skins, Heads and Horns 
of Animals, Shells, Minerals, Skulls, Fossils, and other Natural History 
Specimens. Curiosities, Books, Cabinets, &c. 


On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 
Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. Doucras, 
W. W. Fower, M.A., F.L.S., R. McLacutan, F.R.S., E. SAUNDERS, 
F.L.S., and 
Lorp Wa tsincuaM, M.A., LL.D., F.R.S. 
r oe Magazine, commenced in 1864, contains standard articles and notes 


on all subj with gy, and ially on the Insects of 
the British Isles. 


Subscription—Six Shillings per Annum, post free. 
London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


TRANSACTIONS, Vol. XIII. Part 10, Price 
12s., containing the following Papers :—‘‘ Descriptions of Nine New 
Species of Amphipodous Crustaceans from the Tropical Atlantic.”” By 
the Rev. Tuomas R. R. Sreppinc, M.A. With Five Plates. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1894. Part IV. Completing the Volume 


containing the Papers read at the Scientific Meetings held in November 
and December 1894. With Twelve Plates. Price ras. 


To be obtained at the Society’s Office (3 Hanover Square, W.), or through 
any Bookseller. 


Just Published. With 14 Plates. Crown 8vo, 12s. net. 


CELLULOSE: 
AN OUTLINE OF THE CHEMISTRY 
OF THE STRUCTURAL ELEMENTS OF PLANTS. 


With Reference to their Natural History and Industrial Uses. 


By CROSS and BEVAN 
(C. F. CROSS, E. J. BEVAN, and C. BEADLE). 


London: LONGMANS, GREEN, & CO. 


BOOKS FOR SALE. 


ATTI DELLA R. ACCADEMIA DEI LINCEI.— 
First Series, Vols. 8 and 9 [1854-6], 25 Sessione 1-6 [1871-2], 26 Ses- 
sione 2 and 8 [1873]. Second Series, Vols. 1 to 3, parts 1, 5-8 [1873-77] 
Third Series: Transunti, 8 Vols. [1877-83]. Memorie, Scienze 
Matematische, &c., 19 Vols. and Scienze Mora i, &c., Vols. 1-7 and 9 
[1877-81]. Fourth Series: Memorie, Scienze Matematische, 5 Vols. 
[1884-8]. Rendiconti,7 Vols. [1884-91]. Fifth Series, Rendiconti, Vol. 
1, Fasc. re 2[1892], / parts as issued. The late Prof. John Couch 
Adams’ copy.. £18. 

COMPTES RENDUS.—Vols. 4 to 23, 26 to 33, 42, 43, 
45 to 87, 90, gr. 28 vols. half-calf, 12 in cloth, the rest in s. (7 
Nos. wanting, 4 Tables and 2 Titles wanting.) Inall,75 Vols. 1837- 
1880. £9. 

LAGRANGE, JOS. LOUIS DE.—(CEuvres completes. 
14 Vols. 1867-92. £13 105. 


FLAMSTEED.—Historiae Coelestis libri duo. Folio, calf. 


Very scarce. 1712. 18s. 


COCOA NE | | MACMILLAN & BOWES, CAMBRIDGE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE). 

A thin beverage of full flavour now with many beneficially taking the 
place of tea. Its active principle being a gentle nerve stimulant, supplies 
the needed energy without unduly exciting the system. 

Sop 1n Packets Tins By Grocers, LABELLED: 


JAMES EPPS & CoO., Ltd., 
Homeopathic Chemists, London. 


NOTICE.—Advertisements and business letters for 
N ATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 


telegraphic address of NATURE is “ PHUSIS” 
LONDON. 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column ....... : 2 6 
Per Line after 
One Eighth Page, or Quarter Column. 0 18 6 
Quarter Page, or Halfa Column . . . 115 © 
Halfa Page, oraColumn...... 3 5 
SUBSCRIPTIONS TO «NATURE. 
& 
To ALL PLACES ABROAD :— 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


F. H. BUTLER,M.A. Oxon., Assoc. R.S.Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and Amygdaloidal Basalt, Carnmoney ; Saneree 
with crystallised Albite and Topaz, Mourne Mts. ; Rhyolite with Tridy- 
mite, "edeass Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry ; and a series from Cushendun and 
Cushendall. Micro.-sections of many of the above in stock. 

Now Ready. THE GLACIALISTS’ MAGAZINE, Nos. 11 and 12. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery» 
Netsukis, China, Laequer,Gongs Shells,and other Curios. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 
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“OPTIMUS” PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS CAMERA. 


British Fournal of Photography says':—‘‘ The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
opening and closing is greatly facilitated by the additional arrangement for throwing the 
pinion out of gear from the rack. There is no curtailment of view when lenses of short 
focus and wide angular aperture are in use, All movements necessary to the modern 
scientific photographer are included in this compact instrument.” 

Including Rayment Camera, Three Double Dark Slides, ‘* Optimus” Rapid Rectilinear 


x 3% 
£10 


5x4 
£11 


Mathematical Instrument Manufacturer to H.M. Government, Council | 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | 
Excellence of Construction of Mathematical Instruments, and theonly Gotp | 
ree MeEpAt inthe International Inventions Exhibition 1885 for Mathematical 

: Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT ‘TURNSTILE, HOLBORN, LONDON, W.C. 


FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 


ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecretTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


LIVING SPECIMENS FOR. 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen Tube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. | 


MARINE BIOLOGICAL ASSOCIATION | 
OF THE UNITED KINGDOM, | 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living | 
or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten 
Buguia, Crisia, Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s, 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 

ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free 
ATALOGUES GRATIS. 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


| the Royal Polytechnic Institution, Dr. H. GRaATTAN GUINNESS, 
| Apgina Patti, &c. Patent Pamphengos Science Lanterns. The Universal 


Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 
64 x 43 
£12 


PERKEN, SON & RAYMENT, 


84 x 64 10x 8 12 x 10 


£15 £20 £25 
99 HATTON GARDEN, 


£30 
141 OXFORD STREET, LON DON. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used bylate W. LanrCarpentTeERr, Esq., Prof. Forses,&c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 

adame 


15 12 inches. 


Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleid p Cc t Lantern Outfits in the World. Grandly Illus. 
trated Catalogue, over 180 choice Engravings, 6d.; Postage, 3d. List of 
oc Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
ets Free.—W. C. HUGHES, Speciatist, Brewster House, 82 Mortimer 
Road. ingsland N. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, G Cath s, Optical 
Benches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. Prices moderate. : 

W. WILSON (formerly Foreman at Messrs ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, Lendon, N.W. 


LANTERN SLIDES IN ZOOLOGY AND BOTANY. 


We have now ready extensive series of beautifully executed Lantern 
Slides, specially selected and adapted for Popular Science Lectures. 


| The following area few of the sets in Stock : 


8. 
9- 


The Metamorphoses of Insects. 
The Beginnings of Life (Pro- 
tozoa, &c.). 


1. Evolution. 
. Common Objects of the Sea- 
ore. 


3. The Contents of the Tow-Net. . 

4. A Dredging Cruise. | 10. Elementary Zoology. 

5. Zoophytes and Jelly-fish. | 11. The Fertilisation of Flowers. 
| 12. The Mechanism of Plants. 


tacea. 13. The Scenery of Jersey. 


The number of Slides in each Series can be varied to suit individual 
requirements. 
Price 1/- each, with reduction for a Quantity. 
Slides ¢o Order at same Price as from Stock ; on Hire at 
2/- per doz. 


Perfect Workmanship Guaranteed. Full Particulars on 


application. 
JAMES HORNELL, BIOLOGICAL LABORATORY, JERSEY. 


For MINERAL COLLECTIONS & SPECIMENS 
JAMES R. GREGORY'S MUSEUM & STORES 


FOR 


WELLAUTHENTICATED SPECIMENS. 


The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite» 
Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite» 
Campylite, &c., from old Collections, &c., &c. 

Also Rocks and Rock Sections, the finest Stock in London. 


NEW CATALOGUES AND PRICE LISTS, POST FRE& 


JAMES R. GREGORY’S 
MUSEUM AND STORES, 


78 NEWGATE STREET, LONDON, E.C. . 


| 88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 


Printed by KicHakv CLay anv Sons, Limite, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN ANv Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue New York.—Tuursvay, April 18, 1895. 


, 
\ 
{STANLEY r 
‘ 
| 
| 
| 
| i 
| 
= 


' The University of Giasgow. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1330, VOL. 51.] 


THURSDAY, APRIL 25, 1895. 


PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are © Reserved. 


NEWTON'S ELECTRIC LANTERNS. 


The ELECTRIC SCIENCE LANTERNS xow in use at 

Phe Royal Society. University College, London. 
The Royal Institution of Great | University College, Liverpool. 

Britain. The Govt. Electrical Engineering 
The Royal Dublin Society. College, Chatham. 
The Chemical Society. The Govt. School of Practical 
The University of Oxford. Science, Toronto. 
The University of Cambridge. The Royal College of Science, 
The University of Dublin. South Kensington. 
The Durham College of Science. 
Santa Clara College, Cal. 
The Goldsmith’s Co.’s Institute. 
The Norrkoping Technical School. 


The University of Ghent. 

The University of California. 

The University of Wisconsin. 

McGill University. 

St. Louis University. Art, Maidstone, 

Leland Stanford Jr. University. &c., &c. 
Have been elie made for them by 


NEWTON & CO. 


Manufacturing Opticians to the Queen and the Government, 
3 FLEET STREET, LONDON. 
lllustrated Catalogue of Electric Lanterns, Projection Apparatus,and 
Slides, 4 LE Rt 
NEWTON’S PATENT TRIPLE ROTATING ELECTRIC 
LANTER 
The Author of ** Optical Projection” — “of this Lantern:—‘*‘The most 
complete, convenient, and powerful instrument for scientific demonstration 
with which I am acquainted.” 


The author of ‘* The Book of the Lantern” says:—‘‘The most complete 
and perfect projection apparatus ever devised.” 


The Frena Gamera 


application to 


& J. BECK, 


iad., 


68 CORNHILL, 
LONDON, E.C. 


The New Schools of Science and © 


| PARTICULARS of this 


unique HAND-CAMERA | 
be had FREE on 


BROWNINGQ’ 


PHOTOGRAPHIC APPARATUS. 


LENSES, 
CAMERAS, 
STANDS, 


HAND 
CAMERAS, 
Dry Plates, 


ETC., ETC. 


. NEW ILLUSTRATED CATALOGUE OF PHOTOGRAPHIC 
APPARATUS POST FREE. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER. 


Latest ae Most Perfect 


Price 


£5 15s. 6d. 


With a supply of Charts, 


NEGRETTI 


AND 


ZAMBRA, 


Screntiric 
INSTRUMENT Makers 
TO THE QUEEN, 


38 HOLBORN VIADUCT. 


Branches :—45 Cornhill ; 
122 Regent t., London. 


Illustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S “ Illustrated Catalogue,’’ 600 Pages, 
1200 Engravings, Price 5s. 6d. 


Telephone No. 6583. Telegraphic Address: ‘* Negretti, London.” 


e _ 
; 
Dn 
he 
| 
| 
| 
| 
S. 
| 
| 
“he 
| 
YQ, 
a | NES 
er 
| 
| / 


? 


exciv “NATURE 


[APRIL 25, 1895 


CITY AND GUILDS OF LONDON 
INSTITUTE, 


FOR THE ADVANCEMENT OF TECHNICAL EDUCATION. 
SESSION 1895-96. 

The Courses of Instruction in Engineering and Chemistry at the Institute's 
Colleges commence in October, and cover a period of two to three years. 
Particulars of the Entrance Examinations, Scholarships, Fees, and Courses 
of Study, may be obtained from the respective Colleges, or from the Head 
Office of the Institute, Gresham College, Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 


(Exhibition Road, S.W.), for students not under 16 years of age preparing to 
ecome Civil, Mechanical or Electrical Engineers, Chemical and other 
Manufacturers, and Teachers. 
rofessors :—O. Henrici, LLD., F.R.S. (Mathematics), W. C. Unwin, 
F.R.S., M.1.C.E. (Civil and Mechanical Engineering), W. E. Ayrton, F.R.S. 
(Physics and Electrical Engineering), H. E. Armstrong, Ph.D., F.R.S. 
(Chemistry). 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY 


(Leonard Street, City Road, E.C.). The DAY DEPARTMENT provides 
Courses of Intermediate Instruction for Students not under 14 years of age, 
fees to become Mechanical or Electrical Engineers, and Technical 
emists. 
Professors :— S. P. Thompson, D.Sc., F.R.S. (Electrical Engineering), J. 
Perry, D.Sc., F.R.S. (Mechanical Engineering), R. Meldola, F.R.S. 


(Chemistry). 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


CITY AND GUILDS OF LONDON 
INSTITUTE, 


CENTRAL TECHNICAL COLLEGE, 


EXHIBITION ROAD, S.W. 
SCIENCE INSTRUCTION FOR TEACHERS. 

With the view of acquainting Teachers with a Course of Experiments in 
accordance with the British Association Committee's programme for the 
Teaching of Chemistry in Schools, the Evening School Code, and the 
Syllabus for Major Scholarship Examinations, prepared by the Association 
of Head Masters, Professor H. E. ARMSTRONG, F.R.S., will give a 
Series of EIGHT DEMONSTRATIONS, at the CITY AND GUILDS 
CENTRAL TECHNICAL COLLEGE, at 11 a.m. on SATURDAY 
MORNINGS, commencing MAY 11. 

The Demonstrations are intended for Teachers desiring to give practical 
lessons in Scientific method, and the Course will be free to Teachers. Appli- 
cations for admission must be addressed to the Dean of the City and Guilds 
Central Technical College, Exhibition Road, S.W., and must state briefly 
the applicant’s qualifications. 

a JOHN WATNEY, Honorary Secretary. 

City and Guilds of London Institute, 

Gresham College, Basinghall Street, E.C. 


THE VICTORIA UNIVERSITY. 


The following EXAMINATIONS will be held at Owens College, Man- 
jUNE. University College, Liverpool; and Yorkshire College, Leeds, in 


An ENTRANCE EXAMINATION in ARTS (introductory to the 
Faculty of Medicine), on MONDAY, JUNE 17, and following days. 

An ENTRANCE EXAMINATION in ARTS (introductory to the 
Faculty of Music), on MONDAY, JUNE 17, and following days. 

A PRELIMINARY EXAMINATION (introductory to the Faculties 
> Arts, Science, and Law), on THURSDAY, JUNE and following 

lays. 

The Examination Fee (£2). accompanied by a list of the Subjects pre- 
sented, must be sent to the REGIsTRAR (from whom conditions of entrance 
and further particulars can be obtained), on or before JUNE 1. 
Manchester, April, 1895. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


The Vacancy in the Post of LECTURER on PHYSIOLOGY, due to the 
appointment of Dr. SHERRINGTON to the Holt Professorship in Physiology 
at University College, Liverpool, will be filled up in June. Duties to com- 
mence «n October 1, 1895. 

Applications, with testimonials(copies), should be sent in before May 25. 
Particulars may be obtained from the undersigned. 


G. H. MAKINS, Dean. 
Albert Embankment, London, S.E. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 
The SUMMER SESSION begins on MAY. The work is arranged so 
that a Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
V. A. H. HORSLEY, M.B., B.S., F.R.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A. Secretary. , 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E, 

The SUMMER SESSION will commence on WEDNESDAY, MAY 1. 
Students entering in the Summer are eligible to compete forthe Science 
Scholarships of £150 and £60 awarded in October. 

A Scholarship of £50, open to University Students, and other Prizes and 
Scholarships of the value of £500, are offered for annual competition. All 
Appointments are open to Students without extra charge. 

Special Classes for the Examinations of the University of London, are 
held throughout the year. 

Tutorial Classes are held prior to the Second and Final Examinations of 
the Conjoint Board in January, April, and July. 

Register of approved lodgings, and of private families receiving 
Boarders, is kept in the Secretary’s Office. _ 7 oa 
Excellent Day Club acc dation is provided in the School Building. 
Prospectuses and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
G. H. MAKINS, Dean. 


WANDSWORTH TECHNICAL 
INSTITUTE. 


The Governors are prepared to receive Applications for the Post of 
PRINCIPAL of the INSTITUTE. Commencing Salery £350. The 
work of the Institute will include that of Organised Science = Night 
Schools, and other Day Classes, as well as Evening Classes in Technology 
for adults. The Appointment will date from September 1, 1895. 

Full particulars and forms of application can be obtained from the 
Honorary SEcrETARY. Canvassing Members of the Governing Body 
will be deemed a disqualification. 

Applications must be sent to the undersigned on or before May 15, 1895. 


A. R. GRIDLEY, Honorary Secretary. 


4 Galveston Road. Putney, S.W., 
April 18, 1895. 


SOUTH-WEST LONDON. 
POLYTECHNIC. 
MANRESA ROAD, S.W. 


The Governors are prepared to receive applications for the appointment 
of HEAD MASTER ofthe Chemical Department. The Salary has been 
fixed at £259 per annum, and the dutiesand stipend will commence on 
September 1. 

In the meanwhile arrangements will be made with the Candidate 
appointed to enable him to confer with the Governor and Principal respect- 
ing the equipment of his department. 

Applications must be made on or before April 29, on forms which will be 
supplied en application to the SECRETARY. 


PLYMOUTH TECHNICAL SCHOOLS. 


MATHEMATICAL MASTER Wanted, to begin work in September 
next. Salary £150 per annum, with prospect of increase. ; . 

Applications, with copies of not more than three recent testimonials, and 
names of three referees, must be sent not later than May rr to the under- 
signed, from whom all particulars may be obtained. 


F. J. WEBB, Secretary. 


WANTED, Post as SCIENCE TEACHER 
or ASSISTANT in LABORATORY and to LECTURER. Three 
Years at Royal College of Science. Moderate Salary.—Apply, 
“*W.,”" 21 Waterloo Road, Freemantle, Southampton. 


FORAMINIFERA. 


Choice. Well Mounted. Over 80 Specimens on one Slide. 
25 Species ; with Classified and Descriptive Catalogue. 7s. 6d. 


G. R. VINE, B.Sc., Hunter’s Bar, ‘Sheffield. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 


Catalogues Free. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used bylate W. LANT “aRPENTER, Esq., Prof. Forses,&c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq.: great success. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. Grattan Guinness, Madame 
Ape.ina Patti, &c. Patent Pamphengos Science Lanterns. The Universal 
Lantern 4-inch Condensors, 4-wick Lamp, Portrait Combination front Lenses, 
£1 5s. 6d., marvellous value. Science Lecture Sets. Novelties. The Lantern 
Kaleidoscope. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings,6d.; Postage, 3d. List of 

oo Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
ets Free. —W. C. HUGHES, Spsciatist, Brewster House, 82 Mortimer 
Road, Kingsland N. 
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Sales by Auction. 


TUESDAY NEXT. 


A COLLECTION OF BRITISH LEPIDOPTERA AND OTHER 
NATURAL HISTORY SPECIMENS. 


MR. J.C. STEVENS will Sell by Auction 
at hisGreat Rooms, 38 King Street, Covent Garden, on TUESDAY, 
APRIL 30, at half-past 12 precisely, the Valuable Collection of British 
Lepidoptera formed by THe Ex tic Lepidoptera, Butter- 
flies in Papers, a small Collection of Birds, beautifully Stuffed and 
Mounted by Cooper, in Bow-fronted Cases, Birds’ Eggs and Skins, 
Animal Skins, Heads and Horns of Animals, Shells, Minerals, Skulls, 
Fossils, and other Natural History Specimens. Curiosities, Cabinets, 
&c. 

On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


THURSDAY, MAY 9. 
VALUABLE BIRDS’ EGGS AND NESTS. 


MR. J.C. STEVENS will sell by Auction 
at his Great Rooms, 38 King Street. Covent Garden, on THURSDAY, 
MAY 9, at $ past 12 precisely, the Second Portion of the valuable and 
extensive a of Birds’ Eggs and Nests formed by Mr. Leo potp 
R.R.S.E. 


On view the Day prior, 12 till 4, and Morning of Sale, and Catalogues had. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, and other Alga, Amoeba, Vorticella, Paramecium, 
Cordylophora, Floscularia campanulata, Stephanoceros, Eichornii, and other 
Pond Life. Specimen fube, with Drawing, Price 1s. Living Crayfish 
and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora(preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis. 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecten : 
Bugula, Crisia. Pedicellina ; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


COLLECTIONS OF MINERALS: 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
Illustrate the leading Text-books, in Boxes, with Trays. 
60 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s, 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free. 
TALOGUES GRATIS 


A 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. | 


always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


| 


F. H. BUTLER,M.A. Oxon., Assoc.R.S.Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recently collected specimens of the following and other Irish Rocks 
suitable for Museums and private purchasers, can now be provided :— 
Intrusive Basalt and banded and sun-cracked Triassic Sandstone, Scrabo 
Hill; Hard Chalk and SE egy» Basalt, Carnmoney ; Granophyre 

ith crystallised Albite and Topaz, Mourne Mts.; Rhyolite with Tridy- 
mite, Tardree; Olivine-Dolerite, Slemish; Felsite and veined Horn- 
blende-Granite, Castlewellan Quarry; and a series from Cushendun and 
Cushendall. icro.-sections of many of the above in stock. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. rz and r2. 
Price 6d. each. Also A. R. Sawver’s GOLDFIELDS OF MASHONA- 
LAND. Price ros. 6d. 


BREAKFAST—SUPPER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


BOILING WATER OR MILK. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


‘For MINERAL COLLECTIONS & SPECIMENS 


JAMES R. GREGORY’S MUSEUM & STORES 


| FOR 
WELLAUTHENTICATED SPECIMENS. 


The Cheapest, Best, and Largest Stock in London. 


Latest arrivals.—Fine Russian Minerals—Volborthite, Wolkonskoite, 

| Crocoisite, Alexandrite, &c., also fine Liroconite, Phosgenite, Matlockite, 
Campylite, &c., from old Collections, &c., &c. 
Also Rocks and Rock Sections, the finest Stock in London. 


NEW CATALOGUES AND PRICE LISTS, POST FREE 


JAMES R. GREGORY’S 


| MUSEUM AND STORES, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, 


KING, MENDHAM & CO. 


MANUFACTURERS OF 


WIMSHURST MACHINES. 


No. 502, with 12 in. Plates, £2 15 | No. 504, with17 in. Plates, £4 10 
3 505, »» i £5 10 


ELECTRICAL APPARATUS 


For Lecture, Experimental, and other Purposes. < § 


Write for Large New Catalogue (1st Section, ‘‘ EXPERIMENTAL’), 
Sixth Edition, 100 pp., 620 Illustrations, Post Free, 8d. 


WESTERN ELECTRICAL WORKS, 


BRISTOL. 


ESTABLISHED 1876. 
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WHITTAKER’S NEW BOOKS. 


STEEL WORKS ANALYSIS. By J. O. 
ARNOLD, Professor of Metallurgy, Sheffield Technical School. 
With 22 Illustrations and Diagrams. Crown 8vo. tos. 6d. 

Contrents:—The Steel Works. Laboratory and Appliances. Section 

I. Analysis of Steel and Wrought Iron; II. Analysis of Iron Ore; III. 

Refractory Materials; IV. Fuel; V. Sundries. 


FIRST BOOK OF ELECTRICITY AND 
MAGNETISM. By W. PERREN MAYCOCK, M.I.E.E. Second 
Edition, Rewritten, and considerably Enlarged, with 107 Illustrations. 


2s. 60 
** Students who purchase a copy, and carefully study it, will obtain an ex- 
cellent groundwork of the science.” —Zlectrical Review. 


ELECTRIC LIGHTING AND POWER 
DISTRIBUTION, AN ELEMENTARY MANUAL OF. By W. 
P. MAYCOCK. M.I.E.E. For Students preparing for the Ordinary 
Grade Examination of the City and Guilds of London Institute, and 
General Readers. Second Edition. 6s. Or in Three Parts, with 280 
Illustrations, Crown 8vo. 2s. 6d. each. 
** We can congratulate Mr. Maycock upon having produced a book which 
cannot fail to be useful to all who are genuine students of electricity and its 
Review. 


The PRACTICAL TELEPHONE HAND- 
BOOK. By J. POOLE(Wh.Sc.), A.I.E.E., Chief Electrician to the 
New Telephone Company, Manchester. With 288 Illustrations. 
Second Edition, Revised and considerably Enlarged. 5s. 


‘* This essentially practical book is published at an opportune moment.’’— | 


Electrician, 


THE STEAM JACKET: PRACTICALLY 
CONSIDERED. By W. FLETCHER, Mechanical Engineer, Author 
of **Steam Locomotion on Common Roads.” Second Edition, Revised 
and Enlarged, with 63 Illustrations. Crown 8vo. 7s. 6d. 


HYDRAULIC MOTORS: TURBINES 
AND PRESSURE ENGINES. ByG. R. BODMER, A.M. Inst.C.E. 
With 204 Illustrations. Tables and Index. Second Edition, Revised 
and Enlarged. 14s. 

** A distinct acquisition to our technical literature.” —Eugineering. 
‘©The best text-book we have seen on a little-known subject.”—7%e 
Marine Engineer. 


STEAM POWER AND MILL WORK: 
MODERN PRACTICE IN. With numerous Tables, Illustrations, 
&c. By G. W. SUTCLIFFE, M.Inst.C.E. (Whitworth Scholar). 
Crown 8vo. 21s. 

CONTENTS.—Heat and Work—Fuel and Combustion—Calorimeters— 

Storage and Manipulation of Coal—Coal Washing for the Removal of Solid 

Vaste—Connection, Circulition, Evaporation, and Priming in Boilers— 

Forced Draught—Gas Firing—Use of Liquid Fuel—Analysis of Gases pro- 

duced in Combustion—Water for Use in Boilers—Boilers—Boiler Houses 

and Boiler Setting —Chimneys—Economisers—Crossheads and Connecting 

Rods—Crank Shafts—Gearing, &c. 


ELECTRIC TRANSMISSION OF 
ENERGY, AND ITS TRANSFORMATION, SUBDIVISION, 
AND DISTRIBUTION. A Practical Handbook. By GISBERT 
KAPP, C.E., Member of the Institution of Civil Engineers, Member 
of the Institution of Electrical Engineers. With 166 Illustrations. 


Fourth Edition, mostly Rewritten. 455 pp. xii. pp. Crown 8vo. 
tos. 6d. 
*,* The work has been brought up to date, both as regards theory and 


practice. 
“*The book is one which must of necessity be found in the hands of every 


| one who desires to become acquainted with the best and latest information 


on the subject.’’—Zlectrical Engineer. 

‘* Although, therefore, the book will be of greater interest to the trained 
specialist, it has an intrinsic value for the average manufacturer who is will- 
ing to give a little study to the subject.” —7extile Recorder. 


DISSECTIONS ILLUSTRATED: A GRAPHIC HANDBOOK FOR STUDENTS OF 


Assistant Surgeon, North-West London Hospital. 


In Four Parts :— 


HUMAN ANATOMY. By C. GORDON BRODIE, F-.R.C.S., late Senior Demonstrator of Anatomy, Middlesex Hospital Medical School ; 
$ t " With 73 Plates (two-thirds natu ral size), Drawn and Lithographed by Percy HIGHLEy, and 37 
Diagrams, in 1 Vol. Imperial! 8vo, strongly Bound in Half Buckram, Flexible Back, with Plates Mounted on Tapes. 


£2 258. 


Part I.—Tue Urrer Lime. With 17 Coloured Plates (two-thirds natural size) and 10 Diagrams. Imperial 8vo, Sewed in Wrapper. 8s. 6d. 


Part Il.—Tue Lower Limes. 
Part I[I.—Heap, Neck. ano THorax. 
Part IV.—AspomeEn. 


With 20 Coloured Plates (two-thirds natural size) and Diagrams. 
With 20 Coloured Plates (two-thirds natural size) and Diagrams. 
With 16 Coloured Plates (two-thirds natural size), two of which are couble, and 13 Diagrams. 


Tos. 
10S. 
10s. 


London: WHITTAKER & CO., Paternoster Square. 


NATURAL SCIENCE. 


The MAY Nunber is now ready, and contains :— 
NOTES AND COMMENTS.—Tue or ZooLocy— 
A ON ZooLocica. SystemM—Sir WILLIAM 
FLOWER ON THE PRINCIPLES oF NOMENCLATURE—AMERICAN 
Prant NoMENCLATURE—T'HE PuBLICATION oF PAPERS BY 
Socteties—Toxins AND ANTITOXINS—Mr. Wactace on Or- 
Ganic Evotution—Speciric Srapitiry—THE QuEEN’s OstRicn 
—CAarRIcaTuREs IN Text-Booxs, &c. 
I.—PALZ ONTOLOGY AND THE BIOGENETIC LAW. 
Prof. K. A. von Zirret. 
IL.—FIELD-CLUB WORK IN IRELAND. 
Prof. Grenvitte A. J. Coxe, F.G.S. 
IIIL.—THE LAST OF THE CHALLENGER. 
Geor.e Murray, F.L.S. 
IV.—SOME D&#&FINITIONS OF INSTINCT. 
Prof. C. Luovp Morcan, F.G.S. 
V.—THE NEW OBAN CAVE. 
W. J. Lewts Assort, F.G.S. 
1 REFORM AND THE ZOOLOGICAL 
Dr. Hersert Havitanp Frevp. 
} Reviews or C. H. Merriam’s “Revision oF THE PockEeT 
Goruers,” Ctopv’s ‘*PRimeR oF Evoturion,” 
Fowcer’s “Sruptes oF Birps AND Books,’ E. A. ORMEROD’S 
**Report ON Injurtous &c. 
Ostruary—Dana, Rvyper, Harapa, Morr, Fircu, Acton, &c. 
News, CoRRESPONDENCE. 


ONE SHILLING NET. In America, Thirty Cents. 
Annual Subscription, 14s. (3 dollars 50 cents). Post free. 


**It appears from the letters whch are published at the end of each number, 
that Narurat Science is not conducted by a ring, but that every one is 
permitted to have his fair say, without prejudice to subject or opinion.”— 
Daily Chronicle. 

RAIT, HENDERSON & CO., LTD., 
22 St. Andrew Street, London, E.C. 


«Spectrometers, Spectroscopes, Goniometers. Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to 
Clients’ own designs. Prices moderate. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.), 
56 Crogsland Road, Chalk Farm, London, N. W. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


BOOKS FOR SALE. 


ATTI DELLA R. ACCADEMIA DEI LINCEI.— 
First Series, Vols. 8 and 9 [1854-6], 25 Sessione 1-6 [1871-2], 26 Ses- 
sione 2 and 8 [1873]. Second Series, Vols. 1 to 3, parts 1, 5-8 [1873-77]. 
Third Series: Transunti, 8 Vols. [1877-83]. Memorie, Scienze 
Matematische, &c., 19 Vols. and Scienze Morali, &c., Vols. 1-7 and 9 
(1877-81). Fourth Series: Memorie, Scienze Matematische, 5 Vols. 
[1884-8]. Rendiconti,7 Vols. [1884-91]. Fifth Series, Rendiconti, Vol. 
1, Fasc. re 2[1892], /n partsas issued. The late Prof. John Couch 
Adams’ copy. £18. 

COMPTES RENDUS.—Vols. 4 to 23, 26 to 33, 42, 43, 
45 to 87, 90, gt. 28 vols. half-calf, 12 in cloth, the rest in -_- Q 

os. wanting, 4 Tables and 2 Titles wanting.) In all, 75 Vols. 1837- 
1880. £9. 

LAGRANGE, JOS. LOUIS DE.—CEuvres completes. 
14 Vols. 1867-92. £13 105. 

FLAMSTEED.,—Historiae Coelestis libri duo. Folio, calf. 


Very scarce. 1712. 18s. 


MACMILLAN & BOWES, CAMBRIDGE. 
JUST PUBLISHED. 
With 221 Figures, partly in Colours, a Chromolithographic Plate, and 
7 Photographic Plates, Royal 8vo, 21s. net. 


THE ELEMENTS OF PATHOLOGICAL HISTOLOCY 


WITH SPECIAL REFERENCE TO PRACTICAL METHODS. 


By Dr. ANTON WEICHSELBAUM, 


Professor of Pathology in the University of Vienna, Trans- 

lated by W. R. Dawson, M.D. (Dub.), Demonstrator of 

Pathology in the Royal College of Surgeons, Ireland, late 
Medical Travelling Prizeman of Dublin University, &c. 


Lonpon : LONGMANS, GREEN, & CO. 


| 

'TO COLLECTORS OF PRECIOUS 
STONES, AND OTHERS.—R. C. NOCKOLD, 12 Frith Street, 
Soho Square, W., Diamond and Oriental Stone Merchant, has a very 
fine Stock of Valuable Specimens (Natural and Cut) suitable for Collec- 
tions or Jewels; likewise, a unique Opal Table Top; also, is a large 
buyer of Jewels, Cut and Uncut. 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, ApRit 25. 

RovaL Society, at 4.30.—Acokanthera Schimperi of Tropical East 
Africa: its Natural Chemistry, and Pharmacology: Prof. 
R. Fraser, F.R.S., and Dr. Tillie. —On a Gas showing the Spectrum of 
Helium, the reputed Cause of Dg, one of the Lines in the Coronal Spec- 
trum: Prof. Ramsay, F.R.S.—Alternate Current Dynamo Electric 
Machines : Dr. Hopkinson, F.R.S., and E. Wilson.—The Development 
of Asterina gibbosa: E. W. MacBride. _ 

Rovat INSTITUTION, at 3.—The Liquefaction of Gases: Prof. J. Dewar, 


Camera Cus, at 8.15.—Photo-etching Printing: Leon Warnerke. 

Numismatic Society, at 7. 

Cuemicat. Society, at 8.—The Action of Nitrosyl Chloride on Amides: 
Prof. Tilden, F.R.S., and Dr. M. O. Forster.—The Action of Nitrosyl 
Chloride on Asparagine and Aspartic Acid ; Lzvo-rotatory Chlorosuccinic 
Acid: Prof. Tilden, F.R.S., and H. J. Marshall.—On a Property of the 
Non-lumi Atmospheric Coal Gas Flame: L. T. Wright.—A Consti- 
tuent of Persian Berries: A. G. Perkin and J. Geldard.—Potassium 
Nitrosulphate: E. Divers, F.R.S., and T. Haga.—Diortho-substituted 
Benzoic Acids: Dr. J. J. Sudborough.—Hydrolysis of Aromatic Nitriles 
and Acid-amides: Dr. J. J. Sudborough.—Action of Sodium Ethylate 
on Deoxybenzoin: Dr. J. J. Sudborough. f 

InsTITUTION OF ELECTRICAL Enctnegrs (the Society of Arts), at 8.—A 
Magnetic Tester for Measuring Hysteresis in Sheet Iron: Prof. J. A. 


Ewing, F.R.S 
FRIDAY, 26. 

Roya INsTITUTION, at 9.—The Effects of Electric Currents in Iron on 
its Magnetisation: Dr. fohn Hopkinson, F.R S. 

Puysicat Society, at 5.—A Theory of the Synchronous Motor: W. G. 
Rhodwell.—Note on a Simple Graphic Interpretation of the Determin- 
antal Relation of Dynamics: G. +. Bryan.—Note on a Neglected Ex- 
periment of Ampére: Prof. S. P. Thompson, F.R.S. 

CLINICAL Society, at 8.30. 

L[NSTITUTION OF MECHANICAL ENGINEERS (Royal United Service Institu- 
tion), at 7.30. 

Society, at 8.—Immunity: Dr. Washbourn. 


SATURDAY, Aprit 27. 

Rovat InstiTuTION, at 3.—English Music and Musical Instruments of 
the Seventeenth, and Eighteenth Centuries: Arnold Dol- 
metsch. 

Geotocists’ AssocraTron (St. Pancras Station), at 9 a m.—Excursion to 
Brigstock, Geddington, &c. Directors ; B. Thompson and W. D. Crick. 

Rovat Boranic SOciETY, at 3.45. 

Lonpon GEotocicaL Fiery Crass (Holborn Viaduct Station), at 2.37 
Excursion to Otford and Eynsford. 


MONDAY, Aprit 29. 

InsTiITUTE OF ACTUARIES, at 7.—On the Calculation of the Proper Deduc- 
tions to be made from Sums assured in lieu of Extra Premium: G. F- 
Hardy.—On a New Method of performing approximately certain Opera. 
tions in Multiplication and Division: J. A. Robertson. 

Society oF Arts, at 8.—Recent American Methods and Appliances em- 
ployed in the Metallurgy of Copper, Lead, Gold, and Silver: James 
Douglas. 

Camera CuUvs, at 8.15.—Egypt and its Monuments: H. T. Brown, F.R.S. 


TUESDAY, 30. 


Rovat INsTITUTION, at 3.—Alternating and Interrupted Electric Cur- 
rents: Prof. G. Forbes, F.R.S. 


WEDNESDAY, May 

Rovat Society, at 9.—Conversazione. 

Rovat INsTITUTION, at 5.—Annual Meeting. 

ENTOMOLOGICAL SociETy, at 8.—On a Probable Explanation of an Unveri- 
fied Observation relative to the Family Fulgoride: W. L. Distant.—A 
Preliminary List of the Butterflies of Hong Kong; based on Observa- 
tions and Captures made during the Winter and Spring Months of 1892 
and 1893: James J. Walker, R.N. 

ar x or Arts, at 8.—Deviations of the Compass: Prof. A. W. Reinold, 


BriTisH ARCH®OLOGICAL ASSOCIATION, at 4.30.—Annual Meeting. 


THURSDAY, May 2. 
Rovat Society, at 4.30. 


at 3.—Liquefaction of Gases: Prof. J. Dewar, 

Linnean Society, at 8.—The Distribution of Plants on the Southern 
Side of the Alps: The late John Ball, F.R.S., with aa Introduction by 
W. T. Thiselton-Dyer, C.M.G., F.R.S. 

InsTiITUTION oF Civit ENGINEERS, at 8.—James Forrest Lecture: Prof. 

. C. Unwin, F.R.S. 
Society oF ANTIQUARIES, at 8.30. 
Cuemicat Society, at 8. 


FRIDAY, May 3. 


Rovat INnstITUTION, at 9.—The Structure and Function of the Horse’s 
Foot : Captain Frederick Smith. 

GgoLocists’ AssocIATION, at 8. 

PuHILOLoGIcAL Society, at 8.—Annual Meeting. 


SATURDAY, May 4. 


Rovat InstTiTuTION, at 3.—Music and Musical Instruments: A. Dol- 
metsch. 


Lonpon Fietp Crass (Euston Station), at 2.15.—Excursion 
to Tring and I vinghoe. 


Geoocists’ AssociaTIon.—Excursion to Dawley and West Drayton. 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


St. Tibb’s Row, Cambridge. 


: NOW READY. 

Appendix to Descriptive List of Physical and Physiological Instruments, 
containing many new and improved forms of Apparatus designed and manu- 
factured bs the Company since June 1892, including BIFILAR PEN- 
DULUM for measuring Earth Tremors, YULE’S HARMONIC 
ANALYSER, and PLATINUM PYROMETERS for Scientific and 
Commercial purposes. 


Post Free on Application. 


MANUFACTURERS OF IMPROVED MICROTOMES AND 
ACCESSORIES FOR SECTION CUTTING. 
Seismographs for automatically recording some of the Phenomena 
of E quakes, as supplied to many of the leading Observatories. 
Scientific Apparatus designed and manufactured for 
special purposes. 

Address all communications: 
‘“‘Instrument Company, Cambridge.”’ 


STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

of every description. 
Ofthe Highest ity and Finish, at the most Moderate Prices. 
llustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoLp 
MepaAt inthe International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


BEST INK (DICHROIC) 
BLACK When this Ink Is used writing 


becomes a pleasure. 
INK 
KNOWN 


Can be obtainedin London,through Messrs. Barciay & Sons, Farring 
Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgat 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


PHENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 


ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secreraries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


May be had from all Stationers. 


In Jars, 6d., 1s., & 2s. each. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 


Vol. 1 (1892), Price 3s. 6d. Vol. 2(1893), Price 5s. Vol. 3(1894) will be 
sentin Monthly Parts to any Address for 5s. 


Dublin: EASON & SON, Lrp., 40 Lower SackvilleStreet 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs Shells,and other Curios. 


| 
| 
4 
S, \ 
es 
ig 
er 
as. 
ry 
on | 
ed 
ill- 
F 
al; 
37 | 
| | am 
| 
77). 
nze 
id 9 | 
ols. 
vol. 
7 
1 
= 
alf. 
| 
| 
i 
cof 
late | — 
US 
treet, 
. very 
| 
large 


exevili NATURE [APRIL 25, 1895 


MACMILLAN & CO.’S 


BOOKS FOR STUDENTS OF NATURAL HISTORY 


THE CAMBRIDGE NATURAL HISTORY. Edited by S. F. Harmer, M.A., 


Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology ; and A. E. SHIPLEY, M.A., 
Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. Vol. III. Mo.tuscs and 
BRACHIOPODS. By the Rev. A. H. COOKE, M.A., Fellow and Tutor of King’s College, Cambridge ; A. E. SHIPLEY, 
M.A., Fellow of Christ’s College, Cambridge ; and F. R. C. REED, M.A., Trinity College, Cambridge. Illustrated. 
Medium 8vo, 17s. net. 


TIMES :—** There are very many, not only among educated people who take an interest in science, but even among 
specialists, who will welcome a work of reasonable compass and handy form containing a trustworthy treatment of the various 
——— of Natural History by men who are familiar with and competent to deal with the latest results of scientific research. 

Altogether, to judge from this first volume, ‘The Cambridge Natural History’ promises to fulfil all the expectations that its 


prospectus holds out.” 


NATURAL HISTORY OF AQUATIC INSECTS. By L. C. Muiatt, F.R.S., 


Professor of Biology in the Yorkshire College, Leeds. Illustrated. Crown 8vo, 6s. [Jmmediately. 


LIFE AND STRUCTURE OF BIRDS. By F. W. Heap tey, Assistant Master 


at Haileybury College. Illustrated. Crown 8vo. [Very shortly. 


NATURAL HISTORY AND ANTIQUITIES OF SELBORNE. By 


GILBERT WHITE. With Notes by FRANK BUCKLAND, a Chapter on Antiquities by Lord SELBORNE, and new Letters 
illustrated by P. H. DELAMOTTE. New and Cheaper Edition. Crown 8vo, 6s. 


FORTY YEARS IN A MOORLAND PARISH: Reminiscences and Researches 


in Danby-in-Cleveland. By the Rev. J. C. ATKINSON, D.C.L., Canon of York and Incumbent of the Parish, Author of 
‘** A History of Cleveland,” ‘* A Glossary of the Cleveland Dialect,” &c. With Maps and Illustrations. Extra crown 8vo, 
8s. 6d. net. Illustrated Edition, 12s. net. 


WILD BEASTS AND THEIR WAYS: Reminiscences of Europe, Asia, Africa, 
and America, from 1845-1888. By Sir SAMUEL W. BAKER, Pacha, F.R.S. With Illustrations. New and Cheaper 
Edition. Extra crown 8vo, 12s. 6d. 


BEAST AND MAN IN INDIA: a Popular Sketch of Indian Animals in their 
Relation with the People. By JOHN LOCKWOOD KIPLING, C.I.E. With Illustrations by the Author. Extra crown 
8vo, 75. 6d. 


TALES OF THE BIRDS. By W. Warpe Fowter, M.A. With Illustrations 


by BRYAN Hook. Second Edition. Crown 8vo, 3s. 6d. 


A YEAR WITH THE BIRDS. By W. Warpe Fow ter, M.A. With Illustrations 


by Bryan Hook. Third Edition, Enlarged. Crown 8vo, 3s. 6d. 


ROMANCE OF THE INSECT WORLD. By L. N. BADENOCH. With 


Illustrations by MARGARET J. D. BADENOCH and others. Crown 8vo, 6s. 


MONOGRAPH OF THE BRITISH CICADA: OR’ TETTIGIID/A: 
(Froghoppers and Grassflies) By GEORGE BOWDLER BUCKTON, F.R.S., Corr. Memb. Acad. Nat. Hist. of 
Philadelphia, Memb. de la Soc. Ent. de France. Illustrated by more than 400 Coloured Drawings. 2 vols., demy 8vo, 
335- 6d. each, net. Also in 8 parts, 8s. each, net. 


WANDERINGS IN SOUTH AMERICA, THE NORTH-EAST OF THE 


UNITED STATES, AND THE ANTILLES. In the Years 1812, 1816, 1820, and 1824. With Original Instructions for 
the Perfect Preservation of Birds, &c., for Cabinets of Natural History. By CHARLES WATERTON, Esq. New 
Edition. Edited, with Biographical Introduction and Explanatory Index by the Rev. J. G. Woop. With 1oo Illustrations. 
Crown 8vo, 6s. People’s Edition, medium 4to, sewed, 6d. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


SHORT STUDIES IN NATURE 
KNOWLEDGE. An Introduction to the Science of 
Physiography. By WILLIAM GEE, Certificated 
Teacher of the Education Department, and of the Science 
and Art Department, Assistant Lecturer, Manchester 
Field Naturalists’ Society. Crown 8vo. 35. 6d. 

NATURE.—“ For boys in the upper standards of our ele- 
mentary schools, this forms an ideal reading-book. It is simply 
worded, is not too full of details, contains numerous illustra- 
tions, and is likely to create and foster a love of natural know- 
ledge. The book is intended to be used as an introduction to 
physiography, and it covers the ground usually understood to 
belong to that science.” 


PHYSIOGRAPHY : an Introduction to 


the Study of Nature. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY 


—THE MOVEMENTS OF THE EARTH. By J. 
NORMAN LOCKYER, C.B., F.R.S. Cr. 8vo. Sewed. 
Is. 6a. 


COLLECTED PAPERS ON SOME 
CONTROVERTED QUESTIONS OF GEOLOGY. 
By JOSEPH PRESTWICH, D.C.L. (Oxon.), F.R.S., 
F.G.S. 8vo. tos. net. 

BOOKS BY SIR ARCHIBALD GEIKIE, F.R.S. 

ELEMENTARY LESSONS IN 


PHYSICAL GEOGRAPHY. Illustrated with Wood- 
cuts and Ten Plates. Fceap. 8vo. 45. 6d. 


QUESTIONS ON GEIKIE’S ELE- 
MENTARY PHYSICAL GEOGRAPHY. For the use 
of Schools. Feap. 8vo. Is. 6d. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pot 8vo. Is. [Sctence Primers. 


TEXT-BOOK OF GEOLOGY. With 
Illustrations. Third Edition. Revised and Enlarged. 
Med. 8vo. 28s. 

I}lus- 


CLASS-BOOK OF GEOLOGY. 


trated with Woodcuts. Second Edition. Crown 8vo. 
4s. 6d. 


GEOLOGY. With Illustrations. Pot 
8vo. Is. [Science Primers. 
Box of Geological Specimens to illustrate Geikie’s 
Primer of Geology. tos. 6d. 


OUTLINES OF FIELD GEOLOGY. 


New and Revised Edition. Extra Feap. 8vo. 35. 6¢, 


GEOLOGICAL SKETCHES AT 


ae AND ABROAD. With Illustrations. 8vo. 
10s. 6d. 


THE SCENERY OF SCOTLAND 


VIEWED IN CONNECTION WITH ITS PHYSICAL 
GEOLOGY. With a Geological Map and Illustrations. 
Second Edition. Crown 8vo. 12s. 6d. 


TABLES FOR THE DETERMINA- 
TION OF THE ROCK-FORMING MINERALS. 
Compiled by F. LOEWINSON-LESSING, Professor of 
Geology at the University of Dorpat. Translated from 
the Russian by J. W. GREGORY, B.Sc., F.G.S., of the 
British Museum (Natural History), with a chapter on the 
Petrological Microscope by Professor G, A. J. COLE, 
M.R.I.A., F.G.S. Super Royal 8vo. 4s. net. 


PHYSICS OF THE EARTH'S 
CRUST. By the Rev. OSMOND FISHER, M.A., 
F.G.S., Rector of Harlton, Hon. Fellow of King’s College, 
London, and late Fellow and Tutor of Jesus College, 


Cambridge. Second Edition, altered and enlarged. 
8vo. 12s. 
COAL: Its History and Uses. By 


Professors GREEN, MIALL, THORPE, RUCKER, 
and MARSHALL. Edited by Prof. THORPE. 8vo. 
12s. 6d. 


ECONOMIC GEOLOGY OF THE 


UNITED STATES. With Briefer Mention of Foreign 
Mineral Products. By RALPH S. TARR, B.S., F.G.S.A., 
Assistant Professor of Geology at Cornell University 
8vo. 16s. net. 


THE GEOLOGY OF NOVA SCOTIA, 


NEW BRUNSWICK, AND PRINCE EDWARD 
ISLAND; or, Acadian Geology. By SirJ.W. DAWSON, 
LL.D., F.R.S., F.G.S., Principal and Vice-Chancellor of 
M‘Gill College and University, Montreal. Fourth Edition, 
with Map, Illustrations, and Two Supplements. Royal 8vo. 
2is. 


OBSERVATIONS ON THE GEO- 
LOGY AND ZOOLOGY OF ABYSSINIA, made 
during the progress of the British Expedition to that 
country in 1867-1868. By W. T. BLANFORD, F.R.S., 
Deputy Superintendent of the Geological Survey of India ; 
late Geologist to the Abyssinian Expedition. With IIlus- 
trations and Geological Map. 8vo. 21s. 


MICROSCOPICAL PHYSIOGRA- 
PHY OF THE ROCK-MAKING MINERALS. An 
Aid to the Microscopical Study of Rocks. By H. 
ROSENBUSCH. Translated and abridged for use in 
Schools and Colleges by JOSEPH P. IDDINGS. Iilus- 
_ by 121 Woodcuts and 26 Plates of Photomicrographs. 

vO. 245. 


ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO. HUNT- 
INGDON WILLIAMS, Ph.D., Assistant Professor in 
the Johns Hopkins University. Crown 8vo. 6s. 


MACMILLAN AND CO., LONDON. 
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CROSSLEVY’S OIL ENGINES. 
PORTABLE OIL ENGINES. = Suitable for all classes 

ECONOMICAL, of Agricultural 


POWERFUL, Work. 
EFFICIENT. 


REFERENCES, d&c., ON 


Cost of Working : 
APPLICATION. 


HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., OPENSHAW, MANCHESTER, 
NEW AND INTERESTING. 


Xanthidzin Fiin ... ave . _ 4 | Spinal Cord of Cat, from Dorsal, Cervical and Lumbar Sagieme, 
Precious Opal and Matrix... ee o1 6 three sections, mounted separately on one Slide - ow © 2 6 
New Polycistina from Jeremie, Hayti .. o 1 o | Section of Retina, showing Rods and Cones ... ° 30 
Group of ab ut ro different spe ‘ies of Foraminifera, all perfect .. o 1 6 | Setof i asa ered the structure of the Human Eye, i in 
Female head of Marchantia, showing mature Sporogonium oe © FO 117 6 
Section of Bud of Yucca gloriosa ooo o 2 o | Type Slide of - 34 different species “of Holothuriz and Synapte, i in 
Section through entire eyes and head of Frog, very fine... °o 20 Case, with list of names ove 116 © 
ewt, oh o 2 o | Type Slide of 12 different species, Spines of Echini, i in Case, with 
Type Slide of 100 Diatoms with list of names... list of names... 018 © 
Transverse Sections of Hair of Peccary, stained, new o 1 6 | Type Slide of 24 Eggs of Butterdies, &c., with list of names... 0 18 6 


Any of the above Objects forwarded by return on receipt of yer enry for price. Crassiriep List, representing a Stock of 40,000 First class Objects, 
ost free on application. 
MICROSCO ES AND APPARATUS. 

Just inrropucep.—WATSON & SONS’ “GRAND MODEL” VAN HEURCK MICROSCUPE. Has completely rotating stage: the mechanical 
movements of stage are controiled by two milled heads working on one centre ; when set horizontally, the height to the centre of the eyepiece is 10 
inches, poen normal reading distance. The tripod foot, which is very massive, has a spread of ro inches in each direction. Full particulars forwarded 
upon ication. 


WATSON & SINS’ TRIPOD EDINBURGH STUDENT’S MICROSCOPE is suitable for investigations with the highest powers. The quality 


and workmanship are the fiaest possible, and it is unequalled for stability and convenience of manipulation by any other medium size or Student's 
Instrument. Price from £4 5s. Full Illustrated Catalogue Microscopes and Apparatus sent Post free on application to 
WAT NT & 


Opticians to H.M. Government, 313 ‘HIGH HOLBORN, LONDON, W. C., and 78 Swanston Street, Melbourne, Australia. 


“OPTIMUS” PHOTOGRAPHIC OUTFITS. 


EXTRA LONG FOCUS CAMERA. 

British Journal of Photography says*:—‘‘ The present model Rayment Camera is 
among the very lightest of actually rigid cameras offered to the public. The rapidity of 
i opening and closing is greatly facilitated by the additional arrangement for throwing the 
H pinion out of gear from the rack. There is no curtailment of view when lenses of short 
H focus and wide angular aperture are in use. All movements necessary to the modern 

a 1 scientific photographer are included in this compact instrument.” 

Prize ail Including Rayment Camera, Three Double Dark Slides, “‘ Optimus” Rapid Rectilinear 

Lens, Instantaneous Shutter, Tripod Stand, Waterproof Case, complete— 

D\< 44 x 33 5x4 64 x 43 84 x 63 10 x 8 12 x 10 15 x 12 inches. 
£10 £11 £12 £15 £20 £25 £30 


PERKEN, SON & RAYMENT, LONDON. 


HARVEY PEAK. 


STUDENT'S ELECTRICAL SET, 


RAYMENTS 


£22 
STUDENT'S GALVANIC SET, 
5s... 


Cheap School Apparatus. 
TESLA’S APPARATUS, &c. 


56 CHARING GROSS ROAD, 
We LONDON. 


Printed by Richarp CLay AND Sons, LimiTeED, at 7 and 8 Bread Street Hill, ueen Victoria Street, in the City of London, and published by 
ACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue. New York.—Tuursvay, April 25. 1895. 
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